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PREFACE 
Managers of research organizations need to know about the 
progress and results of research so they can perform their manager-
ial functions most efficiently. They learn about research through 
some form of documentation. Research documentation systems in 
different organizations vary in many respects; frequently these docu-
mentation systems are established without advantage being taken of the. 
experience gained in other organizations, 
The writer is an employee of the Marshall Sp'ace Flight Center 
of the National Aeronautics and Space Administration, and is an assist-
ant to Dr. E. Stuhlinger, the manager of the center's over-all research 
program. In considering a thesis topic, Dr. Stuhlinger urged that a 
subject be selected so that the results of the study would be of practical 
benefit to many persons involved in research management, and desir-
ably, of specific benefit to the National Aeronautics and Space Admini-
stration (NASA) and to the Marshall ·Space Flight Center. He recognized 
the need'for improved research documentation systems, and suggested 
that a study be undertaken to determine the types of research documenta-
tion in use, and their adequacy, in selected government agencies. Ac-
cordingly, the writer proposed the suggested study to his Advisory 
Committee, and the Committee found it acceptable. The study was 
-begun in 1964 and completed in 1966. 
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The study is divided into two parts: a literature review and a 
field survey of nine NASA Field Centers. The results of the study are 
presented in this thesis. The thesis consists of five chapters. For 
the reader with limited time who is unable to read the co.mplete thesis, 
the final chapter, Summary and Implications, will provide a brief, yet 
comprehensive, picture of the over-all study. 
Chapter I, The Problem, is intended to present to the reader 
the need for undertaking a study of research documentation systems, 
with the results being applicable to the improvement of existing systems. 
This chapter also defines the limitations of the study, so the reader will 
recognize its scope. It explains why research documentation is needed 
by managers of research and why government research managers are 
obligated to promote the betterment of research documentation. 
Chapter II, Review of the Literature, presents the results of 
the litera.ture review. It describes the kinds of research documenta-
tion used and the desirable characteristics of documentation. This 
chapter establishes a classification system for types of research doc-
umentation so that they can be uniformly categorized throughout the 
study. 
Chapter III, Field Survey, describes the materials used in the 
field survey of the nine NASA Field Centers, the procedures used in 
the survey, and the data obtained from the survey. 
Chapter IV, Interpretation of Survey Results, presents an 
analysis of the data collected in the field survey and the conclusions 
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drawn from the analysis. The differences between documentation sys-
tems in the NASA Field Centers and the adequacies of the systems are 
analyzed. 
Chapter V, Summary and Implications, is intended to summarize 
the entire study, and to identify its implications. 
The writer acknowledges, with sincere appreciation, the efforts 
and interest of members of his Advisory Committee: Prof. W. J. Bentley 
and Dr. P. E. Torgersen, School of Industrial Engineering and Manage-
ment; Dr. C. A. Dunn, Director of the Engineering Research and Ex-
periment Station; Dr. B. A. Kinsey, Department of Sociology and Rural 
Life; and Dr. J. E. Susky, Department of Philosophy. All, through in-
dividual discussions and committee meetings, gave valuable guidance 
and assistance to the writer in the formulation and accomplishment of 
this study. The writer is particularly indebted to Dr. Torgersen, 
Thesis Adviser, who continually encouraged and directed the writer in 
this endeavor. The writer acknowledges, with deep appreciation, the 
guidance and encouragement provided by his supervisor, Dr. Stuhlinger, 
whose indulgence from the start permitted the writer to undertake this 
study. The writer is also indebted to all persons, too numerous to 
name, in the field centers of the National Aeronautics and Space Admini-
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Statement of the Problem 
Many agencies of the United States Government perform re-
search. In some agencies, research work is their primary mission; 
in others, development, or possibly hardware production, may be the 
primary mission. Whatever the primary- mission may be, if research 
work is performed there is a need to document that work so that it can 
become known to persons interested in it. One of the most important 
groups of persons interested in the progress and results of research 
work is the management group. This group consists primarily of top 
and middle management and staff personnel in the agency where the re-
search is performed, and in the headquarters ·offices of the agency, 
which may be located elsewhere. These persons need to know about 
the progress and results of research so that they can perform their 
managerial functions most efficiently. 
Managers learn about research through some form of documen-
tation. There is a wide variation in the kinds of research documentation 
used in government agencies, and some agencies have better systems 
than others. There is always a need for improved systems of documen-
tation. Thus, there is a need to look at those systems now being used. 
1 
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The purpose of this study is to conduct a review of the literature 
and a field survey of selected government agencies for the purpose of 
determining the types of research documentation in use, and to de-
termine their adequacy as seen by managers actually served by them. 
The results are expected to be applicable to the improvement of re-
search documentation systems in the agencies surveyed, and in other 
government and non-government organizations. 
Limitations qf the Study 
This investigation has been limited to a study of doc;:urnentation 
systems used to keep management groups informed of the progress and 
results of research work. Relatively little work has been done in this 
area when compared to efforts in the area of research documentation 
for other research workers, commonly called "scientific and technolo-
gical information documentation and retrieval. " Many publications 
already describe the problems caused by the increased output of scien-
tific information, mechanisms for storing and retrieving the information, 
information clearinghouses, and related topics. Therefore, this thesis 
investigation has been restricted to research documentation systems to 
serve management. However, documentation in the form most suitable 
for management is also valuable for diss~mination outside of a govern-
ment agency, such as to members of Congress and to the general public. 
This investigat~on was limited to a survey· of nine field centers 
of the National Aeronautics and Space Administration (NASA), all of which 
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perform research work. This limitation was imposed by the fact that 
the writer is an employee of NASA, by the desire to keep the survey 
to a manageable size, and by the fact that the nine NASA Field Centers 
have common characteristics which facilitate a meaningful comparison 
between them. 
Need for Documentation 
The Federal Government of the United States is the largest 
single supporter of research and development activity in this country. 
This research and development work is not only performed in govern-
ment laboratories; it is performed throughout the country in universi-
ties, non-profit institutions, and profit institutions. The obligation of 
the government to provide adequate information about the research and 
development work that it supports is well recognized by persons within 
the government as well as by those outside. The President's Science 
Advisory Committee (1) studied the scientific information transfer 
problem, and had this to say about the government's role~ 
Moreover, since good communication [documentation ] 
is a necessary tool of good management, the Federal 
Government, as the largest manager of research and 
development, has a strong stake in maintaining ef-
fective communication [documentation] , 
Another reason for the Federal Government's in-
terest in maintaining the health of our scientific 
communication [documentation] systems has to do 
with the validity of our science. Modern science 
and technology cost our society clearly, and our 
society if justified in demanding its money's worth. 
Much of the return from science and technology is 
tangible and obvious: better defense, better food, ! 
more abundant energy. But the many technical 
activities that do not directly lead to tangible 
gains must also justify their existence to the 
society that supports them. 
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These statements illustrate that documentation, which is termed 
11 communicationli in the report just quoted, is necessary in the govern-
ment not only as a requisite of good research management, but to in-
form the public of the achievements of research, 
Essentially everyone concerned with research, whether he is a 
manager or a researcher, recognizes that documentation is an accepted 
part of the research activities. Some persons, however, put more em-
phasis on the documentation efforts than others. The President's Sci-
ence Advisory Committee (1) states that the emphasis upon documenta-
tion should be equivalent to the emphasis upon the research work itself: 
, .••.. we come to perhaps the most essential 
attribute of the information process: the inf or ma-
t ion process is an integral part of research and 
development. Research and development cannot 
be envisaged without communication of the re-
sults of research and development; moreover, 
such communication involves in an intimate way 
all segments of the technical community, not 
only the documentalists. The attitudes and prac-
tices toward information of all those connected 
with research and development must become in-
distinguishable from their attitudes and practices 
toward research and development itself. This is 
the central theme of our report. 
Thus, research managers should give as much support to the research 
documentation system as they give to the research work itself. 
As previously stated, good communication (documentation) is 
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recognized as a necessary tool of good management. Even though poor 
management can and does occur with the best of communication systems, 
poor communication almost always leads to bad management (1) . It 
should be emphasized, however, that even if poor commu~ication sys -
terns are improved, it does not automatically follow that management 
will be improved. It should be clearly recognized that a good communi-
cation system provides for the flow of communications in both directions. 
Not only must the research manager receive information about the re-
search program prior to, during, and after the research work, but he 
must initiate and transmit directives, guidance, and information to the 
research workers during all phases of the program. 
Research managers in the Federal Government have a need for 
many kinds of information about research, including the results of re-
search; actual technical research data; and data on funds, manpower, 
schedules, organizations, equipment, and facilities (2) • This informa-
tion is used by managers to formulate research objectives, to plan for 
a.nd to a.lloca.t!'il fimding and F.H:Lrsonn~l, to dil'!llct ongoing :rtHH;la1"eh1 to 
d@fond and to justify the res@al"c;h, and to show what was accomplished 
with the expenditure of research dollar Ill. A task force el!l\tablished by 
Dr. J, B. Wiesner, Special Assistant to the President for Science and 
Technology, for the purpose of making a detailed study of scientific and 
technological information activities operating within the Federal Govern-
ment, had this to say about the need for documentation (Z) : 
Therefore, the conclusion is inescapable that 
an important R&D management function in Gov-
ernment is the maintenance of an adequate in-
formation system oriented toward both broad 
and specific aspects of the agency missions for 
both their own needs and those of the perfoqning 
scientists and engineers. 
The needs of research managers in the Federal Government 
are similar in many respects to the needs of industrial research man-
agers, although government managers are not usually concerned with 
the profit motives of research. Heyel (3) states that top management 
in industrial research can make proper decisions on the support of re-
search only if the management is well informed on certain aspects of 
the research program. Some of the aspects of the research program 
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named by Heyel can be modified to the following form to make them ap-
plicable to research programs in the Federal Government. Accordingly, 
government research managers should be informed on: 
(1) The correspondence between research objectives and 
the technical needs of the agency. 
(2) The necessary size of the research effort. 
(3) The evaluation of progress in research and the re-
§ea:r<;:h time table, 
It is apparent that government research managers should be aware of all 
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the above factors if they are to effectively manage their programs. 
When government research managers have the necessary infor-
mation about their research programs, they use it for a number of 
managerial activities. These activities are similar in many government 
agencies. As an example, some of the management tasks in Air Force 
research and development programs are (4) : 
(1) Present and future research needs, and their rela-
tive importance, must be determined. 
(2) Estimates must be made of the capability to fulfill 
these needs. 
(3) Responsibility and authority for research projects 
must be as signed, and schedules must be established. 
(4) Necessary resources must be allocated to the projects. 
(5) The work on all related projects must be coordinated 
to as sure mutual compatability. 
(6) The work must be continually monitored. 
(7) It must be determined whether the objectives of the 
research have been satisfactorily attained. 
These management tasks are common to all organizations where re-
search is conducted. The tasks represent, in a summarized form, the 
realm of research management responsibilities, 
In addition to their obligations to promote communications to 
more effectively manage ongoing research programs, the managers 
of research have an obligation to promote cornmunications so that the 
entire body of science and technology can grow. Communication has 
been termed a key element in a number of the positive and negative 
factors that determine the rate of growth of science and technology (2). 
Some of these factors are: 
(1) The results of research provide the means by which 
further research can be conducted. These results 
may be in the form of instruments, materials, or 
techniques. 
(2) The results of research disclose new problems to 
be solved by additional research. 
(3) Information generated from research can interact 
in innumerable ways with other research informa-
tion to produce further valuable results, 
(4) Difficulties in communicating the results of research 
are increasing as the body of scientific and technolo-
gical :knowledge grows, and as the number of persons 
working in research grows, 
(5) The probability of unwitting duplication of effort 
grows as communication difficulties grow. 
(6) Communication difficulties adversely influence the 
effectiveness of manpower utilization, and the pro-




These factors illustrate the great influence which research communi-
cations have upon the entire field of science and technology. The re-
search manager should realize that his needs for adequate communica-
tions are but a part of the over-.all needs for good communications. 
When a government research manager improves the documentation sys-
tem in his own agency, the benefits extend far beyond the agency bound-
aries. 
The kind of information needed by the research manager is the 
same in some respects as that of the scientist and the technologist, 
because they all must have technical information. Yet the manager 
needs his technical information in a .somewhat different form; the man-
ager must sacrifice detail in order to keep abreast of the whole pkture. 
This fact is in keeping with the knowledge that modern management 
methods require that the responsibility for detail be progressively dele-
gated to subordinate levels within the organization (3). Not only does 
this factor pertain to technical information, it also pertains to informa-
tion concerning manpower, funding, equipment, and other resources. 
Generally speaking, the research manager must be concerned 
with both the quality and the quantity of information confronting him. 
From a managerial view, the quality of information increases as details 
of minor interest are eliminated. The optimum quantity of information 
for a research manager is determined by the capability of the manager 
himself to assimilate and digest the information. 
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One of the reasons for the increasing communication problems 
in the government research and development activities is the growing 
involvement of the Federal Government in science and technology (2) . 
Prior to 1940, the bulk of research and development support was de-
rived from private sources. In 1940, the Federal Government budgeted 
$100 million for research and development; in 1963, this amount had 
grown to $12 billion. This represents more than a hundred-fold in-
crease in a little over twenty years. In 1962, Federal expenditures 
accounted for more than two-thirds of all the research and development 
funds in the United States. The forecast for the future shows no diminu-
tion of the role of the Federal Government; there will be continuing ex-
pansions in the fields of national defense, space exploration, and health 
sciences. 
The discussions in this section have illustrated that the Federal 
Government has an obligation to play a strong role in research and de-
velopment documentation systems, that research managers need infor-
mation about research work in order to properly perform their manage-
ment functions, that adequate research documentation advances and 
promotes the growth of science and technology, and that the kind of in-
formation research managers need is different from the kind of informa-
tion needed by the scientific and technical workers themselves, 
CHAPTER II 
REVIEW OF THE LITERATURE 
Kinds of Documentation 
Documentation for research cart be classified into two broad· 
general categories: Oral and Visual documentation and Written docu-
mentation. These categories can be divided into two subcategories: 
Form.al documentation and Informal documentation. Specific types of 
documentation can be classified within these categories and subcategor-
ies, as shown in Table I. The types of documentation listed in this 
table are the most important ones utilized in the performance and man-
agement of research work. 
The term 11 documentation II is not consistently used throughout 
the literature, Some authors use the term "communication" and others 
use the term "information II to refer to the specific types of documenta-
tion listed in Table I. When material from another author is quoted or 
referenced, the terminology used by that author will genera.lly be fol-
lowed. Therefore, the terms 11 documentation, 11 "communication, 11 and 
"information" will often be used interchangeably; they all refer to the 
types of documentation shown in Table I. 
When the two broad, general documentation categories of Oral 
and Visual documentation and Written documentation are considered, it 
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TYPES OF RESEARCH DOCUMENTATION 























is seen that there are advantages and disadvantages to each. Oral doc-
umentation has the advantage of speed of transmission, which is often 
important in research (5). In addition, oral and. visual documentation 
has the advantage that it usually commands the exclusive attention of 
the recipient; it can create a greater impact and more lasting impres-
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sion; it may have a psychological advantage if the recipient is required 
to leave his desk; and oral documentation provides a personal two-way 
communication channel with the opportunity for immediate resolution of 
questions (3). On the other hand, oral documentation has the disadvan-
tages of often becoming distorted in transmission, and of lacking the 
quality of exact reproducibility (5) . These disadvantages of oral docu-
mentation reflect some of the advantages of written documentation: it 
does not become distorted in transmission, and it has the quality of 
exact reproducibility. Furthermore, writtert documentation has the ad-
vantage of historical permanency, and it is the accepted standard for 
achieving and maintaining stature in many scientific and technical fields. 
Al.so, some types of informal written documentation have the advantage . 
of speed of transmission, Some of the disadvantages of written do cum en-
tation are that it must compete with the staggering volume of other 
written matter for the attention of the recipient; it is impersonal; it is a 
one-way communication channel; and it is often less appealing to the eye 
than som~ types of visual documentation (3). With all of their advantages 
and disadvantages, there is still a definite place and a need for oral and 
visual documentation, as well as written documentation, in the 
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management and performance of research. It will be seen later that 
the types of documentation listed in Table I are used in the NASA Field 
Centers visited during the survey. 
Some of the rriost important types of documentation will be dis-
cussed briefly. The oral and visual types will be covered first, and 
the written types thereafter. 
A research symposium is generally a conference organized for 
the discussion of some particular research subject. The material cov-
ered is mostly technical in nature, and is usually presented by speakers 
in formal addresses. Symposia are accepted as an important type of 
documentation effort. They are largely successful because they create 
favorable attitudes among scientists and engineers (4). They promote 
the professional status of the participants and they stimulate a feeling 
of scientific freedom. In addition, they provide the opportunity for 
scientists and engineers to make personal contacts with others in their 
fields of work. Often, two or more attenda11ts meet to discuss many 
ai;pects of the subjects presented. Thus, symposia promote the ex-
change of information in several ways. For the research manager, 
symposia are important because he can learn the technical details of re-
search and because he can exchange information and ideas with other· 
persons in attendance, 
Technical meetings are quite similar to symposia, and the names 
are frequently used interchangeably, but often.the scope of the subjects 
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discussed in technical meetings is broader. Large technical meetings, 
such as the annual ones sponsored by many engineering and scientific 
societies, frequently run for several days and have simultaneous ses-
sions covering all subjects of interest to members of the society. 
There are smaller technical meetings also, however, and many times 
their coverage is limited to one or two subjects. These are often 
called "spedalist meetings 11 ; m_ost attendants are specialists in the 
technical or scientific areas which are covered. As with symposia, 
formal presentations are given by speakers. Technical meetings also 
provide the opportunity for personal contacts and exchange of informa-
tion, Research managers often find the large technical meetings, es -
pecially, to be 0£ considerable benefit, because they can hear about the 
technical aspects of many subjects in a short span of time, and because 
they can exchange information and establish valuable communication 
channels with other research managers who attend. 
Research reviews are customarily held for the purpose of pre-
senting the research progress and accomplishments since a prior re-
view, or to present the current status of research programs. Reviews 
can be formal or informal. Informal reviews may also be called brief-
ings. Forn1al reviews usually follow a planned program, and speakers 
customarily have their presentations well prepared and often use visual 
aids such as slides or charts for support. The audience is usually 
aware of the program topics prior to the review, and persons attend 
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because they are directly involved or because the subject matter is of 
interest to them. Informal reviews are similar, but the presentations 
are not formal and the size of the audience is usually smaller. The 
informal reviews, or briefings, do not have planned agenda, and the 
speakers present their material in a more casual fashion. Questions 
and answers commonly arise during informal reviews. Informal re-
. views can occur when members of management call for them, when 
researchers request them, or on other occasions. They are often con-
vened on short notice. A semi-formal review is a cross between a 
formal review and an informal review, The semi-formal review may 
be pre-arranged, and the agendum items may be established, but pre-
sentations are made in the same manner as those in informal reviews. 
· Speakers present their material without benefit of the extensive prepar-
ations of formal presentations. Reviews are an important type of re-
search documentation, and are frequently used in the management of 
. government research. 
Conferences are formal meetings of a number of people for dis -
cussions or consultations. Conferences are customarily chaired by one 
person and an agendum is frequently used. Important uses of confer-
ences are to exchange information, to obtain decisions, or to solve 
problems, among others. Managers, especially those in government, 
usually attend many conferences, and it is said that as a manager moves 
up in the organizational ladder, conferences occur more and more 
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often (6). The number of conference attendants can be large or small, 
depending upon the scope, the nature, and the importance of the sub-
ject. If conferences are run efficiently and are called only as needed, 
they are among the most important documentation tools available to 
managers of research. 
Displays and exhibits are useful to convey research information 
that might be difficult, or even impossible, to communicate by written 
or spoken words alone. Large-scale displays and exhibits are widely 
. used at technical meetings and at symposia, and may be attended or 
unattended. Smaller-scale displays and exhibits are often used for 
illustration by speakers giving formal presentations. Displays. and ex-
hibits may consist of charts, photographs, drawings, research equip-
ment, working models, and similar items. They are useful for convey-
ing information to technical and scientific people, to management per-
sonnel, and to non-technical people. One author believes that the use 
of a working model is the most effective type of communication between 
research workers and managers (3): 
There is nothing so effective in research-
management communication as a working 
model of a new device or system that is 
placed in the hands of a company executive 
by his research organization. This tran-
scends all other reports of progress and 
status and is the exhibit that is sought after 
by top management. Whenever actual lab-
oratory units are suited to easy portability, 
these can be pressed into service as ready-
made exhibits; where this treatment is not 
feasible, models that illustrate the princi-
ples in a realistic way will serve as excel-
lent substitutes. Regardless of the cha:t'acter 
of the exhibit, it is mandatory that it be 
self-explanatory, self-contained, and 
not overly detailed, 
Motion pictures are often used to relay information about re-
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search. They may be used alone or they may be used as a supporting 
aid by a speaker. If properly prepared, motion pictures can tell a 
complete story, or can illustrate a technique, device, or event which 
is difficult to describe otherwise. The use of slow motion, time lapse,. 
animation, and other specialized photographic techniques may be used 
to show otherwise obscure or complex phenomena. (3). Research man-
agers usually consider motion pictures to be appealing, The biggest 
drawback to their use is the difficulty in producing them so they effec-
tively tell the desired story. 
Person-to-pel'.son conversations and telephone conversations 
fall into the subcategory of informal oral and visual documentation. In-
formation transmitted by these means is most often of temporary im-
portance~ although written documents of the conversations are some-
times made for record purposes or to further transmit the information 
to other persons. These conversations are informal in the sense that 
a person's words are not carefully prepared beforehand. The research 
manager usually spends a considerable part of each day talking to 
others, in person or on the telephone, and the volume of information 
received and transmitted can be very large. These conversation 
methods are among the most efficient documentation devices that a 
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manager has at his disposal. 
The first type of written documentation to be discussed is the 
research management report. This report usually is a summary of 
research information over a given time period, written in a language 
and prepared in a form that makes it readily understandable and in-
teresting to managers. The report may contain technical informa-
tion, or data on funding, manpower, schedules, equipment, or other 
factors. It is an important documentation medium for managers, 
mainly because it is written especially for them. In any organization, 
after managers express their desires and needs for specific kinds of 
information, the management reports can be written to include such 
information, and thereby become more efficient. Management reports 
are widely used in government research. The United States Ai:r Force 
uses a variety of management reports to aid managers of their research 
and development projects, and these reports are described as follows (4): 
The management reports ...•. do not contain 
complete technical information on projects 
since they are not intended to be technical re~ 
ports. Nonetheless, they often contain valuable 
technical information which is not reported in 
technical reports until a later date. Further-
more, they are the most complete source of 
requirement, planning and guidance information, 
Also, those documents which contain summaries, 
••... , are a useful tool for screening projects 
to find where data pertinent to a particular prob-
lem may be found. 
Management reports can also take the form of summaries of full-length 
reports, and can be attached to, or combined with, the full-length 
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repo.rts as indexes to them (3). . A manager receiving the reports can 
scan the summaries for general information and then can use them to 
find the location, by page, of detailed information in the full report. 
Another form of the management report is sometimes called the high-
light report; this might consist of a single page containing a concise 
statement of a significant development, discovery, breakthrough, or 
other event, together with an idea of its meaning in relation to the or-
ganization's interests, and possibly with a photograph attached (3). 
Technical reports, sometimes called research reports, play a 
significant role in research documentation. They first became a major 
communication tool for general research and development activity dur-
ing World War II when rapid communication between r.esearch groups 
was needed (2). They were valuable as informal media which could be 
subjected to close security classification and control in order to protect 
sensitive information. The interesting thing about technical reports is 
that there has been an increase in their use since World War II, rather 
than a decrease. About 100, 000 technical government reports, of which 
about 75, 000 are uncla1ulified, w@re produced annually in the United 
States around 1963, as compared to about 450, 000 papers in standard 
American technical journals (1). Some of the reasons for the wide use 
of technical reports are discussed by Dr. Wiesner's task force (2): 
One reason for their continued existence in un-
classified areas is their currency. Information 
can be distributed to both performers and admin-
istrators more rapidly in this form than through 
more formal publications channels. There 
is an even more significant reason resulting 
from their value to development efforts; the 
technical report is a primary recording me-
dium for applied R&D work. It is revealing 
that most of the criticism of this communica-
tion tool comes from the research scientists 
who are accustomed to the conventional scien-
tific journals; the strongest defense for 
reports, on the other hand, comes from the 
technological community for which adequate 
alternative medi.a are not available. • • • • The 
technical report, whatever its shortcomings, 
is likely to remain an important element in 
the technological communication network. 
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The quality of government technical reports varies, depending upon the 
author and upon the reviews required by the agency publishing the re-
ports. Some agencies, such as the older NASA laboratories or the 
National Bureau of Standards, that visualize their missions to be the 
creation of information, have careful rev!ew systems, and have main-
tained the highest standards for their technical reports ( 1). Other 
agencies do not have such thorough review procedures, and the quality 
of some of their reports may reflect this. Technical reports appear in 
a variety of forms, such as the laboratory experiment report, project 
progress report, project final report, program progress report, or 
program final report. Progress reports are usually issued at periodic 
intervals during the life of an experiment, project, or program to re-
port progress made since the last report, problems encountered, 
results of tests or studies, and possibly some facts on schedules, costs, · 
and manpower (7) • The interval at which progress reports are is sued 
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is largely dependent upon the nature and importance of the project or 
program. Research projects, which by their nature are less adaptable 
to schedules and milestones than. development projects, usually require 
progress reports at less frequent intervals than development projects. 
Progress reports are often submitted at quarterly intervals for re-
search projects, unless the project is large enough and important 
enough to warrant them more frequently, such as monthly. Final 
technical reports differ from progress reports, which are issued 
throughout the life of a project, in that they are issued only at the 
termination of the project and in that they are broader in scope and 
more conclusive. In effect, the final technical report tells the story 
of the project from beginning to end, and it contains the conclusions 
and recommendations of the persons performing the research. The 
final technical report is intended for management as well as for .other 
research workers. Therefore, it should be written in a manner eio the 
contents are readily understandable and the recommendations forcefully 
presented, Hertz (5) has this to say about final reports: 
It is not sufficient in such a report that the 
facts and conclusions be presented in a clear, 
concise manner,,,, ex.amples o:£ their utility 
and recommendations as to how best to use 
them should also be included • . • • This is 
the report ending the research group's work 
and presenting it to the remainder o:£. the en-
terprise, Clarity and usability would be the 
keynotes here. 
Final technical reports are often voluminous and filled with technical 
details, which makes it difficult for managers to read them in their 
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entirety. It has already been mentioned that full-length reports, such 
as final technical reports, can be sent to managers with a summary 
and index attached. It is obvious that all managers of research must 
recognize that the technical report is an important documentation me-
dium which they can profitably utilize, The large number of technical 
reports each year and the permanent place which they have attained 
in the literature field assures that they will be a continuing source of 
management information in the future. 
Journal articles have long been the accepted method of formal 
scientific documentation, especia.lly in the basic sciences. They are 
carefully and accurately prepared; they are usually formally refereed; 
their quality is uniformly high. Journal articles are the route by which 
scientists and researchers may attain and maintain their professional 
standing. Consequently, m.ost scientists and researchers are anxious 
to publish in journals. As mentioned previously, about 450, 000 articles 
were written yearly around 1963 for publication in American technical 
journals. From the standpoint of the manage:i.·, journal articles are an 
important documentation tool if he is interested in, and has time to 
read, the technical details provided. Even if he does not read the en-
tire article, the manager can read the abstract which is usually placed 
at the start of the articJe, and become aware of the major points covered. 
On a broader basis, the manager can scan the titles of a given journal, 
read the abstracts of articles which are of interest, and thus obtain a 
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feeling for the scope of all the work reported in the journal. 
The first type of informal written documentation to be dis-
cussed is the memorandum •. Memoranda are generally distinguished 
from reports by their informality (5). A memorandum may be de-
scribed as a written substitute for oral communication and often is 
phrased in much the same manner. The memorandum can be µsed to 
request, or to transmit, information within an organization. It is also 
used to request or grant authority for some activity, and to transmit 
brief technical or administrative material for information or reference. 
With respect to timing, memoranda should be written when their ap-
pearance is most desirable, and they should be issued promptly. Mem-
oranda should be distributed to those persons who have a need to know, 
but not to others. Memoranda are important documentation channels 
for managers becau,se the manager can receive and transmit timely, 
pertinent, and to-the-point information by them. 
Informal reports are usually similar to technical reports but 
the contents are of a more preliminary nature and the distribution is 
quite limited. Informal reports are commonly used to transmit recent-
ly developed technical or management-type information quickly to those 
persons who should know about it. The contents are often designated as 
preliminary and subject to further verification and sophistication. · In-
formal reports are distribut.ed only to those persons known to be inter-
ested in the subject of the report; they are rarely distributed outside of 
the originating organization. Because of their informality, they are not 
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prepared with the time and care given to formal reports. However, 
i 
informal reports are often rewritten as formal reports after more 
work is done and the contents can be refined into a form suitable for a 
permanent document. Informal reports are not usually acceptable for 
historical purposes. Informal reports can be an important type of doc-
umentation for the manager when he is interested in receiving timely 
information in a preliminary state. 
Personal letters are another type of informal written documen-
tation. The contents are usually restricted to a single topic, and the 
message is of primary importance to the sender and the receiver, al-
though copies can be distributed to other interested persons for informa-
tional purposes. Personal letters are usually used for communication 
between persons in different organizations. This is the distinction be-
tween letters and memoranda: memoranda are transmitted inside an 
organization, while letters are transmitted outside the organization. In 
other respects, personal letters are similar to memoranda. Managers, 
with their wide range of contacts, find that personal letters are a valu-
able and much-used type of documentation. 
The discussions in this section have shown that there are two 
broad, general categories of documentation. These are oral and visual 
documentation, and written documentation. Within these categories, 
specific types of documentation can be formal or informal. Symposia 
and technical meetings are valuable for the research manager because 
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he can learn of the technical details of research work and can exchange 
information with other attendants. Reviews are valuable because he can 
learn of the progress, accomplishments, and problems of research 
since the previous review. Conferences enable the manager to exchange 
information and to take action as necessary on the research program. 
The research management report is valuable to the manager because it 
is written especially for him in an easy-to-read style and because it 
contains only information intended to be valuable to him. Technical re-
ports and journal articles are valuable to the research manager if he 
desires detailed scientific and technical information. Memoranda are 
used by the manager to transmit and receive information in a fa.st and 
informal manner within his own organization, and personal letters are 
used for the same purpose with persons outside of his organization. 
Since all these types of documentation are valuable to the manager, it 
is desirable to consider what characteristics documentation should 
possess to be of maximum value to the manager. These characteristics 
will be discussed in the next section. 
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Desirabie Characteristics of Documentation 
Documentation for research managers should exhibit a number 
of sometimes contradictory characteristics: it should convey a maxi-
mum amount of information in a minimum number of words; it should 
convey technical information in not-too-technical language; it should 
convey a complete picture yet minimize details. In addition, it should 
be easily assimilated and easily remembered. 
These characteristics are desirable in all types of management 
documentation, whether they be written or oral and visual, formal or 
' 
informal. In this section, however, the discussion will concentrate 
upon written documentation, and more specifically, upon management 
reports and technical reports. The reader should be able to visualize, 
however, that salient points can be readily extended to cover other 
types of written documentation, and by a further extension to cover 
types of oral and visual documentation. 
Top managers of research organizations are faced with the re-
quirement to constantly place any information they receive into proper 
perspective in the over-all management picture. They must recognize 
the role that their organization plays in relation to other organizations; 
they must recognize how each section of their organization contributes 
to the functioning of the over-all organization; they must visualize the 
cumulative manpower and funding needs of their organization; they must 
be aware of the research accomplishments within their organization 
and of the resulting potential applications. 
The over-all management picture is a continuously changing 
picture. To keep it constantly in view, management must be willing 
to sacrifice some of the details of the picture (3): 
It is the essence of modern management 
methods that the responsibility for detail 
is progressively delegated to subordinate 
levels within the organization. 
Reports rising through the hierarchy in an 
organization should change during their as -
cent in a manner consonant with this princi-' 
ple; that is, they should progressively shed 
details as they enlarge their scope. 
This same thought has been expressed by other authors, as, for ex-
ample (8): 
Reports are a form of vision or communica-
tion, and, as these reports rise toward top 
management, they must give a complete pic-
ture of what is below yet with a considerable 
reduction of detail. .... Perspective and com-
munications must not be lost, crowds of detail 
must not obs cure the vision, All important 
factors must be reported upwards. The amount 
of detail for each elevation of management 
must be summarized without losing the basic 
picture. 
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It is not a simple matter to determine the best form for documen-
tation to take in presenting information to managers. The information 
needs of management are changing, and as the volume of reports con-
tinues to grow, the problem of extracting pertinent management informa-
tion grows. Surveys of research managers have shown that many of 
them are not getting the information that they need. Heyel (3) used 
the following table to illustrate this point: 





21 % • 
13% 
11 % • 
'•' 
. want a better conclusion 
. want more stress on long-term implications 
want more stress on what findings mean in dollars 
. want them shorter 
want more graphic material 
. want them less scientific 
. want more stress on new product implications 
from Chemical and Engineering News, January 20, 1958. 
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Although this table refers to laboratory reports, and although the sur-
vey was apparently limited to a single technical field, it is probably 
illustrative of the desires of many research managers. 
When management reports and technical reports are considered, 
it is apparent that there are two big factors required to produce satis:.. 
factory reports for management: the authors must write effectively, 
and the formats of the reports must be efficient. These two factors will 
be discussed in some detail. The literature contains many works deal-
ing with technical writing and report preparation. It is not one of the 
objectives of this study to survey all of the literature, but some of the 
works which contain pertinent information are used for illustrative pur-
poses. 
Guidelines and recommendations for authors abound, Singer (9) 
has the following to say about technical writing, and it is directly appli-
cable to management reports and technical reports: 
Technical writing is, indeed, an art. It is not 
possible to make rules for turning out effective 
technical writing any more than one can make 
rules about good writing. One can merely set 
forth principles ~ guides to be applied with 
thought. It has been stated that "rules are sub-
stitutes for thoughts. 11 •••• Several guides to 
and recommendations for effective technical 
writing have been suggested by many authori-
ties:. simplify your writing; be brief; U:se the 
dictionary; weigh your words; use short senten-
ces; diagram your writing; write as you speak; 
design your writing; recheck technical detail; 
include all information; write logically; be ac-
curate; be creative; avoid unprovable 1;1uperla-
tives; make your writing interesting; use 
c1ichJs only after consideration; be sincere; 
don1t talk down. It is apparent that each of these 
recommendations must be applied selectively 
rather than generally. 
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The President's Science Advisory Committee (1) had the follow-
ing recommendations for authors of technical papers to make the papers 
more valuable and more easily retrievable: 
a. Title papers in a meaty and informative manner 
b. Index .•. contributions with keywords takenfrom 
standard thesauri •••.• 
c. Write informative abstracts 
d. Refrain from unnecessary publication 
Technical communications in the United States Air Force should 
conform to a number of criteria, according to Martin (4): 
(1) The information should be transmitted without delay 
(2) Transmitted information should be accurate 
(3) Transmitted information should be complete 
(4) The information should be relevant .to the problem 
to be solved 
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(5) Coverage should be adequate for potential users. 
These criteria are applicable to all kinds of documentation. Authors 
of technical and management reports outside of the Air Force, too, will 
enhance the quality of their writings by applying these criteria. 
Karger and Murdick (7) set forth the following guidelines for 
authors of progress reports: authors should be concise, specific, and 
should report only facts. 
Hertz (5) states that authors should be purposive in their writing; 
that is, reports should be written with some objective which is clearly 
understood by the authors and which is stated in the text. In addition, 
the material should be written in a fashion which is suitable for the in-
tended reader. The recommendations, if any, should be unambiguous, 
so that management clearly understands any action to be taken. 
Marschner and Howe ( 10) have simply this to say to authors of 
written reports: 
1. Write for the reader 
2. Stick to the story 
3. Say it once and say it well. 
Leaving the author, and looking at the format of technical and 
management reports, one finds a vast amount of literature describing 
the good and bad points of a report. Only a few works will be referenced. 
Hertz (5), when discussing technical progress reports, states 
that they should contain all of the following elements: 
1. The title page 
2. Abstract (often included on the title page) 
3. Table of contents 
4. Introduction 
5. Body of the report 
a. Prior history 
b. Type of (qualitative and qua:n.titative) 
inform~tion utilized · 
c. Means used to collect the · data 
d. Presentation of relevant data 
e. Interpretation of data, with informa-
tion as to their significance 
6. Conclusions 
a. Supported by the data available 
b. Extended or extrapolated 
c. Recommendations for future action 
7. Appendix, if necessary 
8. References and bibliography 
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Hertz goes on to say that the appearance of the written material influ-
ences the attitude that the reader has toward it. It should be legible 
and easy to read; double spacing is preferable to single spacing. 
Heyel (3) recommends that the opening statement of a report 
contain essential information about the contents of the report, such as: 
project title and number, period covered by report, objective, summary, 
conclusions, and recommendations or proposed future work. The 
reader who is not interested in examining the. substantiation for the con-
clusions need not go further than this summary. The proper use of pho-
tographs, charts, and diagrams can multiply the effectiveness of a re-
port. In addition, reports should be distinctive in appearance, and 
should be convenient to handle, read, and file, 
Singer (9) states that the. form of technical reports will vary from 
one research group to the next, but they should include certain essential 
components~ 
.(1) Statement of purpose - definition of the 
problem 
(2) Summary (abstract of contents) 
(3) Experimental detail 
(4) Interpretation of data (based on a critical 
analysis of the presented data) 
(5) Conclusions and recommendations 
(6) Bibliography 
The management report will be different from the technical report in 
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that the summary and recommendations will assume a more prominent 
place. Experimental data, if included in a management report, will be 
appended for reference only. The most important parts of the manage-
ment report, the conclusi'on and recommendation sections, might in-
elude opinion as well as experimental fact so that the manager obtains 
the benefit of the thinking and evaluation of the research group. 
As mentioned, the form of reports will vary from organization 
to organization. The management report format is often patterned to 
fit the specific needs and desires of the management of the organization, 
and it often changes as the needs of management change. In well-
established research organizations, there is a logical te_ndency to settle 
upon a particular report format after years of publication have indicated 
the strong and weak points of various schemes. It is obvious that there 
is no one best report format for all organizations. However, for pur-
. poses of illustration, the monthly report Report of NRL Progress, pub-
lished by the· United States Naval Research Laboratory, Washington, 
D. C., will be described as an example of a government research re-
port. It is an example of a narrative summary report, and is more of 
a management type report than strictly a technical type report. 
The Report of NRL Progress, January 1965 (11) , has a 
Contents page, which is shown in Figure I. It-may be seen that the 
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. contents of this forty-two page report consist of two short articles, 
problem notes on nine research fields of the scientific program, an 
article on supporting techniques, a listing of papers published by Naval 
Research Laboratory staff members, a list of patents issued to mem-
bers of the Laboratory, and an index of unclassified reports published 
during the year 1964. This is quite a comprehensive coverage for such 
a fairly short report. 
The two articles are written in a narrative style which makes 
them interesting and informative to managers and scientists alike. They 
are short, meaty, and not difficult to assimilate. Two sample pages of 
one· article are shown in Figures 2 and 3, This writing style, coupled 
with the fact that there are only two articles in this report, should en-
courage managers to read both articles. If the articles had been lengthy, 
if the:i.r style had been too technical, or if there had been a much greater 
number of articles in the report, it is probable that fewer managers 
would read all of them. 
The Problem Notes, which are taken from nine of the fields of 
research in the Naval Research Laboratory, present the background of 
particular problems being investigated and the progress made in the in-
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Survey for ·Radioactive Contamination in the 
Vicinity of the USS THRESHER 
c. F. DOHIIIE* AND J. I. HOOVER* 
The spe<'lral distributions of the gamma rays from r:1dioat·tin, isotopes in the dt•ep ,,.·ean and in the 
,·idnity of the USS THRESHER ha\'e been measured. Thi, measurements were cond~t·ted from the 
Bathnrnphe TRIESTE II using a sodium iodide rrystal coupled to an EMI pho'.omuh1~her tube, and 
a 400 channel pulse height :maly,er. No spertral lines, other tha~ those ~~s,~1a1ed w11h_ normal ~ea 
w.iter or bonom sediment, were e\'ident in the spet·tral data taken 111 the ,·1c11111y of the l HRESHF.R. 
It is conduded 1ha1 110 exchange wok place between the reactor system and the sea. 
INTRODUCTION 
The loss of the USS THRESHER in April 1963 
raised the question of the possibility of a transfer 
of radioactive contamination to the ocean. Pre-
liminary experiments were conducted during that 
summer in an effort to detect the presence of 
· such contamination. These experiments were 
extended during the summer of 1964 with im-
proved navigation and radiation detection 
systems. 
INSTRUMENTATION 
The underwat.er radiation field measurements 
were made with a scintillation detector using a 
3 inch by 3 inch sodium iodide crystal coupled 
to an EMI photomultiplier tube. The detector 
and associated circuitry, including the high voltage 
power supply, were enclosed in an alumin~rnl 
(Type 6061-T6) pressure vessel. The _m~lusmn 
of the high voltage power supply w1thm the 
pressure vessel was necessary to meet the voltage 
specifications of the hull penetrators thrnugh 
the sphere. The detector assembly was mounted 
exterior to the TRIESTE II sphere in a position 
which afforded protection yet minimized shield-
ing by structural members. 
A small shielded Se75 calibration sow·cc was 
attached to the detector which could he exposed 
to the crystal from within the sphere during 
rnlibration, and shielded during normal operation. 
The low calibrating energy (273 Kev with a sum 
peak al 4 IO Kev) was chosen for ease of shie~ding 
and minimum interference. over most ol the 
spectrum. 
A counter, multichannel spectrum analyzer, 
and puncher! tape data storage system were 
mounted within the sphere of the TRIESTE II. 
The counter was designed for the specific opera-
tion, keeping in mind the unfavorable environ-
ment existing within the sphere. Critical com-
ponents were potted and extensive filtering was 
employed to eliminate spuri<>us electrical signals 
generated by other instn1mentation such as 
sonar. The multichannel analyzer was a standard 
commercial unit, whereas the punched tape data 
storage system was modified to satisfy the space 
limitations for this particular application. 
The counter served several functions. It 
supplied filtered and regulated electric power 
to the detector and channeled the signal from the 
detector to the analyzer. In addition it contained 
a four decade scaler, a strip chart recorder 
(Rusti-ak), and an audio system. The scaler 
permitted digital counting and served as a visual 
indicator of increased radioactivity levels. The 
recorder made a continuous record of radio-
activity levels al the detector. The audio system 
produced a signal which served to alert the opera-
tor to unusual radioactive background levels. 
The analyzer was a 400 channel TMC model 
404, and the punch data storage system was a 
modified TMC model 520. The analyzer per-
formed the normal functions of a spectrum 
analyze1·-sorting and storing data in the memory. 
The model 520 punch, on command, extracted 
and recorded the data from the analyzer memory 
in binary code on punch tape. 
The detector, counter, analyzer and data 
storage system were inter-connected with appro~ 
p1·iate cable. The schematic of the detector and 
counter is shown in Figure I. 
OPERATION 
Gamma rays originating in the water from the 
decay of naturally occurring radioactive elements 
FIGURE 2 - Sample Page of Article (#1 of 2), Report of NRL Progress 
January 1965 
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Figure 4·_ TRIESTE II dive record 
Previous to dive 18 the gain on the. pulse 104 ~----------------. 
height analyzer amplifier was increased during 
calibration which permitted the spectrum to be 
spread over more channels of the analyzer. 
Considerable time was spent during dive 18 
in the vicinity of the THRESHER hull. A lc:mg 
spectrum (297 min) was taken which represented 
the summation of seven individual spectra allowed · 
to accumulate in the analyzer memory. Peri-
odically the analyzer was stopped and the · data 
were recorded, after which the counting continued 
without clearing the memory. The accumulation 
of these data started when the TRIE$TE II 
left the surface and terminated on the hull of the 
THRESHER. Only a small fraction of the total 
spectrum was taken in the vicinity of the hull. 
The TRIESTE II was then moved alongside 
the THRESHER hull and an additional 34 min-
ute spectrum was taken. The 297 minute spectrum 
is. shown in Figure 6 and the 34 minute spectrum 
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Figure 5 - !125 minute speclrum 
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Figures 4 and 5. They are brief, to the point, and the problems are 
w.ell identified. A regular reader of the Report of NRL Progress can 
obtain a feeling for the scope of the Laboratory's research and the 
progress being made, over a period of months. The Problem Notes 
are very useful for managers and scientists, and require only a mini-
mum amount of time to read. 
The section on supporting techniques is intended to present 
achievements or solutions to problems in engineering design, fabrica-
tion, or instrumentation. A sample page is shown in Figure 6. Once 
again, the writing style is brief, meaty and not difficult to assimilate. 
This section of the report serves to keep managers and research work-
ers aware of the latest laboratory operations. 
The section on papers by the Naval Research Laboratory staff 
members provides a concise summarization of the number of papers 
produced, as well as the subjects covered in the papers. A sarriple 
page is shown in Figure 7. A review of the titles will provide the read-
er with an idea of the scope of activities going on in the Laboratory. 
This is quite valuable for managers who want to visualize the over-all 
picture of the Laboratory work. 
The section on patents issued to employees of the Laboratory 
during the preceding month also serves to give the reader a feeling for the 
extent of the accomplishments in the Laboratory. Patents are normally 
issued as the result of research work progressing to the point of 
PROBLEM NOTES 
Signilk.inl 11·,·hnirnl pmgr .. ss on imli,·idual pn,jl"l"IS or prohlt'ms or 1he resean-h and c1 .. , ... 1opm,·111 · 
prc~nnn is ,m1nmm·i1.ed h.-iell,· t•at·h ~nonth in 1hese no1es cu .. ·t·nrdinK In 1he field of n·seard1. RetHn·ts 
atl' nmli,wd 1111hose whit-h an· undassili,·<I, Frt"t111enll)· mm·e than ont' hr;uu-h or cli\·ision is l'ng.igt•cl 
in rt'st'ard, unclt'r thl' saml' pmgram. In sm·h rnst's 1he progrl'ss reporl will ht' asl"l"ihed 10 the hrnnd1 
,·0111·,·rnl'd with tht• pal"lin1lar probll'm on whi,·h the l"l'(mi.t is made. 
APPLICATIONS RESEARCH 
SYSTEMS ANALYSIS 
Application of Formal Analytic Methods to Naval 
System Studies 
Applications Research Division 
Engineering Psychology Branch 
(D. C. Burdick and A. E. Goins) 
NRL Problem No: Y03-02 
Pn~ject No: RF 005-01-41-430 I 
BACKGROUND: Despite the fact that much of 
the information used by CIC officers has been 
automated, there is such a variety of tac:t.ical 
situations that major and even minor tal:tical 
decisions will continue to be made by officers and 
controllers. Automation and improver! sensors 
increase the amount of information available; 
hence the pnK-cssing of this information by the 
decision maker will become more critical. Future 
systems, in contrast to past systems, will be-
come more decision-limited and less informa-
tion-limited. It is thus important l<i know what 
information the decision maker uses and how he 
uses it. Past studies at this Laboratory indicated 
that perhaps CIC decision makers ~1se the op-
posing concepts of assigning interceptors either to 
the target which is most <:apahle of allacking or to 
the target they feel is most likely to allack. 
PROCRESS: A final report on the problem has 
been completed and will be published in the near 
future as NRI. Report "Target. Capability Versus 
Presumed Intention as a Basis for Decision in 
Combat Information Center-s" by D. C. Burdick 
and A. E. Goins. 
AbslrlU't: The use of the opposing factors of 
target rnpahility and target presumed intention 
as bases for decision by a sample of 131 CIC de-
dsion makers in 60 abstract tactical situations 
depicted by static displays was. examined. Ve1;y 
wide differences in strategy and trade-off points 
were observed, with most decision makers weight-
ing presumed intention more heavily. In compari-
son with rank and job experience, the CIC: school 
attended was the most important fal·tor cor-
relating with decision strategy. Considerations of 
the suqject's consistency in his decisions, difficulty 
of problem, and the suqject's stated confidence in 





Organic & Biological Chemistry Branch 
(L. G. Isaacs and R. B. Fox) 
NRL Problem No: C04-04 
Project No: NASA S-49293-(; 
BACKCROUND: Passive communication satel-
lites ,ll"e hollow balloons consisting of a thin sheet 
of aluminum reinforced by polymer coatings. 
They are inflated in space after being placed in 
orbit by ~jcction from rockets. Although these 
satelliles show promise as dependable rf reflectors, 
solar pressure has ,·aused partial n,llapse of the 
balloons which has resulted in serious losses in 
refkct.i\'i1y and unpredi<·tahle changes in the orbits 
of the satellites. 
An aluminum mesh nm he substituted for the 
aluminum sheet in the satellite with only slight 
loss in reflectivity; the mesh, of course, presents 
a much smaller surfa{:e to solar pressure. A 
polymeri<: coating of the mesh is re<1uired to 
inflate the satellite in sp,l('e. After this is accom-
plished, the coating should he removed to mini-
mize the surf,Ke which rnn he affected by solar 
FIGURE.4 - Sample Pa;~e of Problem Notes (#1 of 2) _Report of NRL 
Progress, January 1965 
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kEl'ORT OF NRI. l'RO<:IU:ss 
METALLURGY AND CERAMICS 
l'H\'SIC:Al. METALLURGY 
Metals and Alloys at Elevated Tem perature~ 
(Defect StruLlures in RefraLlory Metals) 
Mctallu,·gy Division 
High Temperature Alloys Branch 
CL G. Digges , J,· .. C. L. Vold, and M. R. Achter) 
NRL Problem No: MOl-09 
Project Nos: RR 007-01-46-5407 and ARPA 418 
BACKC:ROUND: Highly perfect niobium 
single crystals have been grown by the strain-
anneal technique (I). The purpose of this note is 
to report the effect of n ·ystal orientation 011 
perfection. The control of orie11tatior1 ma y ht· 
ad1ie n ·d h)· a bending technique . 
PROGRESS: In the present work a mid swaged 
rod that has been recrystallized at 161 ()°C and 
strained I% is partially lowered through the 
induction coil lO initiate growth of a single crystal. 
Then the rod is removed from the coil and placed 
in the bending app,..-atus shown in Figure I. 
A 1.aue hack rellection photograph gi\·es th<' 
initial orientation of the single crystal. The change 
in m·icntation is made in two steps. Fi,·st, the n,d 
is rotated to bring the La.ue spot represellling the 
desired crystallographic diree1ion into the plane 
of bendi ng. Second, the polycrystalline portion 
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FIGURE 5 Sample P a g e of P r oble m Note s ( 1/ 2 of 2 ), Repor t o f NRL 
Progr e ss , J a nua r y 1965 
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SUPPORTING TECHNIQUES 
Repnrlt•d herein arc noteworthy achie,·cments or solutions to problems in engineering design, 
fahrkation, or instrumentation. While of. spedal sil{nifi.-ann• for their support of the Lahoratory's 
research and den·lopment pmgrnms, these acn,mplishnwnts may he useful dsewhere in solving 
prohlcms similar rn those desnihed below. 
A Dependable Apparatus for Automatic Filling of 
A Liquid Nitrogen Baffle 
B. C. LA Rov* 
Ultra-high vacuum systems must frequently 
operate unattended for periods of several hours 
or overnight. In these cases, a liquid nitrogen 
baffie must be kept filled in order to capture and 
hold condensable vapors to keep them from 
contaminating the pump oil, and to prevent pump 
oil from backstreaming into the vacuum system. 
Automatic filling of the baffie is complicated hy 
the fact that a sensor cannot be inserted into the 
liquid nitrogen ,reservoir. Attempts to rnntrol 
filling by placing a sensor at the baffie vent pipe 
are usually unsuccessful. Such a sensor is generally 
in contact with metal parts of the baffle and is 
heated hy them, thus prematurely railing for 
refill soon after the liquid transfer has ceased. 
If the sensor is also employed to terminate the 
transfer, premature termination is experienced 
because the gas ahove an agitated liquid nitrogen 
bath is nearly at the liquid temperature. The latter 
difficulty is rnmmonly avoided by transferring 
liquid into the haltle for a preset time interval 
after transfer initiation. However, this timer 
method cannot compensate for changes "in ex-
ternal heating of the bafHe or variation of the 
speed with which the liquid is transferred. 
A simple automatic liquid nitrogen filling ap-
paratus, shown in Figure I, has been devised which 
avoids these difficulties. Liquirl nitrogen from a 
pressurized container is passed to the baffie 
through a dq.,rreased water solenoid. The solenoid 
is actuated by a relay locking network, the main 
clement of which is a millirnh meter-relay. The 
network energizes the solenoid when the meter 
relay reaches its low (transfer-start) set-point. 
Transfer rnntinues until the high (transfer-stop) 
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Figurl' I - Sdu.-mouic· drawin~ of automatic li11uid ni11·0~1·11 hafllc• till sys1c•m 
FIGURE 6 Sample Page of Section on Supporting 'fC'chniques, 
Report of NRL Progress, January 1965 
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PAPERS BY NRL STAFF MEMBERS 
PAPERS APPEARING IN CURRENT 
ISSUES OF SCIENTIFIC .JOURNALS 
"Analysis of High-Energy Nuclear Interactions 
from the international Cooperative Emulsion 
Flight" by B. Hildebrand, R. Silberberg (NRL); 
M. Koshiba, C. H. Tsao (University of Chicago); 
C. L. Deney, R. Fricken, R. W. Huggett (Louisiana 
State University); and J. J. Lord (University of 
Washington), Nuovo Cimento Suppl. 1:1091 (!963) 
"Combined Environments Versus Consecutive 
Exposures for Insulation Life Studies" by F. J. 
Campbell, IEEE Trans. NS-11:123, November 
1964 
"The Effect of Monomolecular Films on the 
Surface Temperature of Water" by N. L. Jarvis, 
C. 0. Timmons, and W. A. Zisman, Retardation 
of Evaporation by Monolayers Symposium, Academic 
Press, New York, 1962, pp. 41-58. 
"Electron Instrumentation for Oceanography" 
by A. H. Schooley, Advances in Electronics and 
Electron Physics, Academic Press, New York and 
London, 1964, V. 19, p. I 
"Example of Decay n --a ·+1r0 " by R. (;_ 
Glasser (NRL); G. S. Abrams, et al (Uniwrsity 
of Maryland), Phys. Rev. Ltr. 13:670, Novemhn 
30, 1964 
"Inelasticity and Meson Emission Asymmetry 
in High-Energy Jets" by B. Hildebrand and S. 
Silberberg, Nuovo Cimento Sup/1/. l: I I 18 ( 196:l) 
*"Lunar Occultation of X-Ray Emission from 
the Cr·ab Nebula" by S. Bowyer·, E. T. Byr·am, 
T. ,\. Chubb, and H. Friedman, Sciena 146:912, 
November 13, 1964 
*"Phase-Consider-ations Ill the Navy Space 
Sur·veillance System" by M. C. Kaufman, 8th 
IEJ<:E International Conference on Mil. f,'lfftronics, 
Proc., l 964, pp. 293-296 
"Progressive Failure Mechanisms m Class 
Reinforced Plastic Rocket Cases" by J. A. Kies 
and H. Bernstein, Fifth International Symposium 
on Spare Technology and Scima, 1963, Agne Corp., 
1964, pp. 669-682 
"Radiation Effects on Insulation - State of the 
Art" by V. J. Linnenbom, Insulation 10:21, March 
1964 
*"The Role of Molecular Structure in the 
Direct Determination of Phase" by H. Hauptman, 
Acta Crystall. 17: 1421, November I 964 
"Single Aperture Monopulse Radar Multimode 
Antenna Feed and Housing Device" hy · D. D. 
Howard, 8th IEEE lntnnational Conference on 
MIL Electronics, 1964, pp. 259-263 
*"Solar X-Ray Spectrum Below 25 Angstroms" 
by R. L. Blake, T. A. Chubb, H. Friedman, and 
A. E. Unzicker, Scienre 146: 10,\7, November 1964 
*"Some ()bservations 011 Triangular· GaAs 
Lasers" by I. Ladany, l/c"EE Pro<". 52: 1353, Novem-
ber 1964 
"Stark Broadening Calculations" by H. R. 
Cric111, ]. Quant. Sj1fflros. Radial. Tran.1/ir 4:669, 
September-October 1964 
*"Steel Corrosion Mechanisms. The ( :row! hand 
Breakdown of Protcctin: Films in High-Tcmpcra-
lurc Aqueous Systems: I :1% NaOh at 3 l6°C" 
by M. C. Bloom,(;_ N. Newport, and \V. A. Fraser, 
f,'/ertrnchnn. Sor. .J. 111: 1343, lkcnnher I 9fi4 
PAPERS PRESENTED AT RECENT 
SCIENTIFIC MEETINGS 
"Cosmic X-Rays"' by H. Friedman, Second 
Texas Snnposium 011 Rclativisti< :\stropll\·sics, 
Austin, Tex., Decembe1 17, 1964 
"The First Photographs of the Sun's White 
Light Corona Made Without _A Solar Eclipse" 
by R. Tousey, Optical Society of America. Annual 
Meeting, New York, N. Y., October· 6-9, 1964 
FIGURE 7 - Sample Page of Section on Papers by NRL Staff Members, 
Report of NRL Progress, January 1965 
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significant achievements. A sample page of the section on patents is 
shown in Figure 8. This section assists in giving the manager an 
over-all picture of Laboratory activities. 
Finally, the section containing an index of unclassified reports 
published by employees of the Laboratory during the preceding year 
serves to show the reader how many reports are published, what re-
search subjects are covered, and the division of reports among the 
various research fields. A sample page is shown in Figure 9. It is 
probable that this index appears only once each year, so it should not 
be visualized as a regular part of the report each month. 
It was mentioned that the Report of NRL Progress is just an 
example of a government narrative summary-type research report. But 
. it is a good example of such a report. When one considers the charac-
teristics which documentation for research managers should exhibit as 
described at the beginning of this section, one can conclude that the 
Report of NRL Progress satisfies most of them. For examplet it con-
veys a maximum amount of information in a minimum of words; it con-
veys technical information in not-too-technical language; it conveys a 
complete picture without being too detailed; and it appears to be capable 
of easy assimilation. 
In this section, it has been shown that research managers must 
keep an over-all picture of the operations of the organization in view, 
and the research documentation which they receive must be devoid of 
PATENTS 
The following patents were issued during December· 1954 011 inventions made by employees of the 
Laboratory. The inventions may be used· for govemmemal purposes without the payment of royalty 
to the inventors. 
Sound Velocity Meter, Patent No. 3,160,224, 
issued 8 December 1964 to Werner G. Neubauer. 
This sound velocity meter includes a target 
and a transducer supported on opposite ends 
of a v-shaped interconnecting bracket. The 
velocity of sound in a medium is determined 
from the geometry of sound reflections pro-
duced by the target immersed in the medium. 
Battery Charger, Patent No. 3,160,805, issued 
8 December l 964 to Wilmer M. Lawson. 
This invention is a transistorized battery 
charger which prevents the voltage at the 
battery terminals from exceeding a preselected 
value. 
"Exclusive or" Logical Circuit, Patent No. 
3,160,819, issued 8 December 1964 to Cyrus J. 
Creveling. 
The invention provides an electrical logical 
circuit which produces no output when pulses 
coincident in time and of equal amplitude and 
width are received at both input terminals. 
Qµartz Crystal Discriminating Circuit, Patent 
No. 1,160,822, issued 8 December 1964 to Edgar 
L. Dix. 
Thi§ invention is a stable, extremely sensitive, 
discriminating circuit. These features are 
obtained by circuitry which includes a crystal 
having series and parallel resonant frequencies 
dose together. This crystal is interconnected 
with two channels, one of which develops 
a positive potential related both to the fre-
quency and amplitude of the input signal and 
the other of which is negative, independent 
of frequency, but related to the amplitude 
of the input signal. The output is obtained 
by summing these positive and negative po-
tentials. 
Fixed Pulse Rejection System for Radar Moving 
Target Indicator, Patent No. 3,161,874, issued 
15 December 1964 to Irving H. Page. 
This invention provides a moving target 
indicator for radar. The indicator includes a 
filte1· that blocks the lower harmonics of the 
pulse repetition frequency but passes the 
moving-target Doppler frequencies. 1.F. mixing 
oscillators are coordinated both in phase and 
frequency to the transmitter. The receiver 
video pulse frequency spectrum is also inversely 
matched to the frequency response spectrum 
of the filter. 
Narrow Band FSK System Employing Stabilized 
Frequency Control, Patent No. 3,162,812, issued 
22 December 1964 to Rohen R. Stone, Jr. 
The present invention is a standard frequency 
FSK means useful over a wide range of fre-
quencies and particularly adaptable to VLF 
operation in which the two transmitted fre-
quencies undergo multiplicalion and then 
division, with the divider system designed for 
instantaneous lock-in of the input signal thereto 
at the nea1·est point of phase. In a preferred 
embodiment, means are provided for avoiding 
transients developed because of the instan-
taneous naU.Jl"e of the lock-in action. 
FIGURE 8 - Sample Page of Section on Patents, Report of NRL 
Progress, January 1965 
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INDEX OF UNCLASSIFIED REPORTS 
(January-December 1964) 
APPLICATIONS RESEARCH 
1>055 "The Computation of Effective Display 
Sensitivity in Aircrah Landing" by B. L. 
Perry. 
ATMOSPHERE AND ASTROPHYSICS 
6025 "I ntercalibration of the Major North Amer-
ican Networks Employed in Monitoring 
Airborne Fission Products" by L. B. Lock-
hart, Jr., and R. L. Patterson, Jr. 
6054 "Characteristics of Air Filter Media Used 
for Monitoring Airborne Radioactivity" 
by L. B. Lockhart, Jr., and R. L. Patter-
son, Jr. 
6092 "Code and Sequencing System for Auto-
matic Weather Stations" by T. E. Marshall 
III and R. B. Bridge. 
6104 "Summary Report on Fission Product 
Radioactivity in the Air Along the 80th 
Meridian (West) 1957-1962" by L.B. Lock-
hart, Jr., R. L. Patterson, Jr., A. W. 
Saunders, Jr., and R. W. Black. 
6134 ''The Mean Distance to the Moon as 
Determined by Radar" by B. 8. Yaplee, 
S. H. Knowles, A. Shapiro, and K. J. 
Craig (of NRL) and D. Brouwer (of Yale 
Uhiversity). 
6152 "Experimental Observations of Forward 
Scattering of Light in the Lower Atmos-
phere" by J. A. Curcio and L. F. Drum-
meter, Jr. 
6164 "Filter Pack Technique for Classifying 
Radioactive Aerosols by Particle Size. Part 
2- Isotopic Fractionation With Particle 
Size" by L. B. Lockhart,Jr., R. L. Patterson, 
Jr., and A. W. Saunders, Jr. 
CHEMISTRY 
5969 "Shipboard BW/CW Defense and Counter-
measures" by G. H. Fielding. 
5973 "Feasibility of Utilizing Luminescent and 
Reflective Coatings as Visual Aids for 
Night Carrier Landings" by G. E. Rohl 
and J. E. Cowling. 
6020 "A Study of Autophobic Liquids on 
Platinum by the Contact Potential Method" 
by C. 0. Timmons and W. A. Zisman. 
6033 "The Sulfate Cycle for Carbon Dioxide 
Removal and Oxygen Generation" by A. L. 
Pitman and S. T. Gadomski. 
6035 "A Force-Area Study of Mixed Films of 
Trypsin and Ovomucoid"' by .J. D. Bultll)an 
and .J. M. Leonard. 
6038 "Proposed Phase Diagram for the System 
Magnesium Oxide- Vanadium Pentoxide" 
by A . .J. Pollard. 
6039 "Hydrophobic and Oleophobic Fluoro-
polymer Coatings of Extremely Low Sur-
face Energy. Properties and Applications" 
by Marianne K. Bernett and W. A. Zisman. 
6040 "Catalytic Combustion of Nuclear Sub-
marine Atmospheric Contaminants" by 
.J. G. Christ.ian and J. E. Johnson. 
6047 "Filament-Winding Plastics. Part I - Molec-
ular Structure and Tensile Properties" by 
.J. R. Griffith and F. S. Whisenhunt, Jr. 
6048 "Morphology of Pb02 in 1he Positive 
Plates of Lead Acid Cells" by Jeanne 
Burbank. 
6050 "Electrolytic Cell for X-Ray Diffraction 
Studies of Electrode Phenomena" by C. P. 
Wales and Jeanne Burhank. 
6051 "The Solubility of Columbium-1 % Zir-
conium in Sodium by Activation Analysis"' 
by T. A. Kovacina and R. R. Miller. 
FIGURE 9 - Sample Page of Section on Index of Unclassified Reports, 
Report of NRL Progress, January 1965 
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unnecessary details to help them obtain the over-all picture. Many 
research managers are not getting the kind of information they need. 
To produce satisfactory reports for management, authors must write 
effectively and the formats of the reports must be effective. Guide-
lines for authors abound, but it is agreed that authors should write 
clearly, should write for the intended reader, and should concentrate 
upon the objective of the writing. Guidelines for preparation of reports 
also abound. There is no one best format for all reports; they should 
be patterned after the needs of the reader. A current narrative sum-· 
mary-type report from a government research laboratory has been used 




It was planned that the field survey of nine National Aeronautics 
and Space Administration Field Centers be accomplished in two phases. 
Phase I required a visit to each center and discussions about the char-
acteristics of the center's research documentation system with persons 
responsible for management and coordination of the center's research 
program. Phase II required that selected management personnel in 
each center provide written answers to questions about the effective-
ness of the research documentation system in their center. Phase II 
did not entail an interview with each person queried. Instead, a 
printed questionnaire was sent to the management personnel chosen to 
participate, and the questionnaire was completed at the participant1s 
convenience. 
In order that data from each center could be produced for 
meaningful comparison and analysis, a standard survey form was pre-
pared for the personal discussions in Phase I. The form contained a 
series of questions about the operations of the research documentation 
system in the center. The form is illustrated in Figure 10. The 
questions were categorized into four groups: 
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Form Used in 
SURVEY OF RESEARCH DOCUMENTATION 
IN NASA CENTERS 
(Phase I) 
I. Reviews or Presentations 
I. Do you conduct any scheduled (on a regular or irregular 
basis) reviews of the progress and accomplishments of 
your research work? 
If so, how often? 
Who coordinates them? 
Who makes the presentations? 
Who attends ? 
Are the reviews aimed at mangement level or technical 
level? 
Are the reviews primarily for Center personnel or for 
outsiders (e.g., Headquarters personnel)? 
2. How often do Headquarters Program Managers visit for 
a review of your work? 
What kind of review is made {e.g., formal presentation 
or informal visits with task supervisor)? 
II. Physical Displays 
1. Does the Center generate any physical displays to show 
accomplishments? 
2. If so, are they on permanent display or are they shown 
only on special occasions? 
3 0 If there are displays, is there a coordinator for coverage 




1. How many of the following are produced each year by 
your Center, and how many of these cover research? 
a. NASA publications (kinds) 
b. Open literature publications 
c. Symposia papers 
2. Do you produce any special reports dealing specifically 
with the Center research programs? 
Are they primarily for internal or external use? 
Are they aimed at management level or technical level? 
IV. Documentation of Individual Tasks 
1. Is there a central repository for documentation on all re-
search tasks? If so, where? 
What kind of documentation is maintained on each task 
(e.g., task request, contract and/or contractor re-
ports, milestone charts, progress reports)? 
What has your experience shown to be the most impor-
tant uses for this type of documentation? 
2. Is Automatic Data Processing used in your research 
management system? 
If so, what kind of data is included? 
3. How often and in what form do research task technical 
supervisors report on the progress of their tasks? 
FIGURE 10 - Form Used in Survey of Research Documentation 
in NASA Centers 
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I. Reviews or Presentations 
II. Physical Displays 
III. Publications 
IV. Documentation of Individual Tasks 
Each of these four groups of questions relate to distinct types of re-
search documentation used in NASA Field Centers. The types of 
documentation in the Reviews or Presentations group and in the Physi-
cal Displays group belong to the general category Oral and Visual doc-
umentation shown in Table I. The types of documentation in the 
Publications group and in the Documentation of-Individual Tasks group 
belong to the general cate·gory Written documentation shown in Table I. 
Each of the types of research documentation found in NASA Field Cen-
ters will be discussed briefly. 
The Reviews or Presentations grouping includes such specific 
types of documentation as formal reviews, informal reviews, symposia, 
and conferences. Formal reviews may cover formulation of the pro-
gram from a technical standpoint, allocation of funding and manpower, 
summarization of progress and accomplishments, solving problems, 
and planning for future efforts, among other topics. Formal reviews 
are most often held for the center management,or for NASA Headquar-
ters management, or possibly for both management groups together. 
As described in the section entitled Kinds of Documentation, formal 
reviews usually follow a planned agendum and the speakers have their 
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formal presentations well prepared. 
Informal reviews are held for the purpose of covering the 
same topics that formal reviews may cover, but informal reviews 
usually have fewer persons in attendance, and presentations are 
usually made without elaborate preparations. Informal reviews are 
most often held at the request of a member of the center management, 
a member of NASA Headquarters management, or research personnel 
themselves. 
Symposia in NASA Field Centers are held mainly to present 
information on the technical and scientific progress and accomplish-
ments of the research program to interested attendants. Some sym-
posia are designed specifically for technical and management personnel 
of the center; some are designed for personnel of the center as well as 
for personnel of NASA Headquarters and other NASA Centers; some 
are designed for outsiders, such as contractors and agencies of the 
Department of Defense, as well as for personnel of other NASA in-
stallations. One of the missions of NASA is to disseminate the infor-
mation generated from the agency's space programs; the use of 
symposia is one means to accomplish this. 
Research conferences in NASA Field Centers are generally 
held for purposes of exchanging information, obtaining decisions, or 
solving problems related to the research program. They are similar 
to formal and informal reviews in that information on the research 
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program may be exchanged and decisions regarding the program may 
be made, but they differ in that the topics discussed are not usually 
formally presented by speakers. Instead, the chairman may call 
upon different attendants or they may participate voluntarily. Broadly 
speaking, the proceedings of a review are planned to a greater extent 
than the proceedings of a conference. Also, attendance at conferences 
is usually limited to invited persons who are likely to participate in 
the proceedings or who have a recognized need to know about the pro-
ceedings and results of the conference. The attendance at reviews is 
not so restricted and the size of the audience is often larger; often 
invitations to formal reviews are made by general announcements 
rather than by specific invitations. Conferences in NASA Field Cen-
ters are often held with attendants coming from only within the center, 
although many conferences are held to meet with persons from other 
NASA installations, or from outside of NASA. 
The Physical Displays grouping includes such specific types of 
documentation as actual displays of research equipment, items pro-
duced as a result of research, photographs or drawings of research 
facilities and the work under way~ working models, charts showing 
research progress, and other items of a similar nature. The displays 
may be of a permanent kind, always set up and available for visitors, 
or they may be of a special nature, set up for a specific event or to 
tell a specific story and then dismantled or put in temporary storage 
for future use. Physical displays are used in NASA Centers pri-
marily for viewing by center management, official visitors, or the 
general public; for symposia; for reviews and conferences; and for 
shipment to other locations for temporary use. Physical displays in 
NASA Centers have proved to be an effective means of transmitting 
research information to practically everyone desiring it. 
The Publications grouping contains specific types of written 
documentation such as technical reports and management report. In 
NASA Field Centers, a variety of technical and management reports 
are written and published. These include formal reports such as 
NASA Technical Reports, NASA Technical Notes, NASA Technical 
Memorandums and NASA Special Publications. Each of these kinds 
of reports will be described briefly (12): 
NASA Technical Reports include significant results 
of outstanding quality and are considered to be 
complete, comprehensive, and lasting contribu-
tions to existing knowledge. They are .•. unclassi-
fied, and are automatically given substantial dis -
tribution. 
NASA Technical Notes include information which is 
less broad in scope than that in Technical Reports, 
but they are nevertheless of importance as contri-
butions to existing knowledge. Technical Notes are 
of immediate interest in continuing areas of re-
search but lack the same importance, permanence, 
or completeness ascribed to the Technical Report. 
They are ••.• unclassified, and have no distribution 
limitations. 
NASA Technical Memorandums include information 
that requires or warrants limited distribution either 
because of security classification or because of 
53 
unconfirm~d or preliminary results. . .. Some 
of these reports may be unreferenceable because 
of public unavailability. 
NASA Special Publications present information 
derived from or of value to NASA activities but 
not necessarily reporting the results of individual 
NASA-programmed scientific efforts. Special 
publications include conference proceedings, mono-
graphs, data tabulations, handbooks, sourcebooks, 
.and special bibliographies. 
NASA Technical Reports and NASA Technical Notes logically belong 
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to the technical report type of documentation as shown in Table I and 
as defined in the section Kinds of Documentation. NASA Technical 
memorandums could belong to either the technical report or the man-
agement report types of documentation, depending upon the subject 
and the format of the report. NASA Special Publications belong to 
the management report type of documentation. 
In addition to the formal NASA rep'orts just described, a 
variety of informal reports is used in different NASA Field Centers. 
Most of these are designed to fill specific needs in given field centers. 
Informal reports may contain only technical information or they may 
contain non-technical information such as that concerning manpower, 
funding, schedules, or program status. Thus, informal reports 
could belong to either the technical report of the management report 
types of documentation. Informal reports are usually not distributed 
outside of the field center in which they originate. 
55 
In many NASA Field Centers, special reports are published 
to show the status, the progress, or the accomplishments of the re-
search program. These program reports may be formal or informal, 
but their purpose is to present an over-all picture of the research 
program, or a selected portion of it, at a given time. Usually each 
individual research task is discussed; the cumulative collection of 
written discussions on all tasks constitutes the program report which 
is called a technical progress summary report. The frequency of 
publication is normally dictated by the desires of the field center man-
agement or by requirements of NASA Headquarters. Research in 
.NASA Field Centers is funded from NASA Headquarters, and the tech-
nical progress summary report is one method by which Headquarters 
managers keep abreast of progress in the field centers. These reports 
on the research program are sometimes distributed to other NASA 
Field Centers to provide for an exchange of information. 
The grouping Documentation of Individual Tasks refers to that 
documentation covering only a single research task, as contrasted to 
documentation covering the whole research program. Individual task 
documentation may be in the form of a management file on the task, 
funding or manpower reports on each task, a technical or management 
progress report on the task from the principal investigator, or a final 
technical report on the task by the principal investigator. Individual 
task documentation is most useful when research managers want to 
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learn the details of a given task, rather than to look at the entire re-
search program. 
The Phase I interview form was designed to obtain information 
· about all of the foregoing types of research documentation used in the 
NASA Field Centers which were surveyed. It was intended that the 
interview questions be unambiguous and uncomplicated, and capable of 
being answered by fairly short and simple statements.. Furthermore, 
it was intended that the terminology used should be familiar to all per-
sons interviewed. Finally, it was intended that the entire interview 
not take longer than two or three hours, so as not to impose too much 
upon the person being interviewed. 
The Phase II management questionnaire, which is illustrated 
in Figure 11, was not designed for use in personal interviews, as the 
Phase I interview form was, but was designed so that individual man-
agers could write in answers to the questions without assistance. The 
purpose of the Phase II management questionnaire differed from that 
of the Phase I interview form. The Phase II questionnaire was de-
signed to provide information about the adequacy of the documentation 
system; the Phase I interview form was designed to provide informa-
tion about the characteristics of the documentation system. 
The Phase II questionnaire was also intended to be unambiguous 
. and uncomplicated, and capable of being completed with short and 
simple answers. The number of questions was kept to a minimum, so 
MANAGEMENT QUESTIONNAIRE CONCERNING DOCUMEN-
TATION OF THE CENTER RESEARCH PROGRAM 
(Phase II) 
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1. How well informed do you consider yourself to be on the research 
program in the Center? 
Adequately informed, no improvement needed. 
Fairly well informed, but sorrie additional information 
would be of value 
Poorly informed, much additional information is needed 
2. If you consider yourself to be "fairly well informed II or "poorly 
informed" (question 1), on what aspects of the research pro-
gram would you like to be better informed? 
3. Considering the information on the research program which you 
now receive, what specific type do you personally find to be of 
most value (e.g., narrative summary reports, status charts, 
oral presentations,· NASA technical reports, etc.)? 
4. Considering the present over-all research documentation system 
in the Center, rather than considering your personal needs, do 
you have any recommendations for improving the system so it 
will be of greater value to the majority of Center management 
personnel? 
5. Leaving the Center research documentation system for the mo-
ment, can you think of any management re view techniques that 
you have found to be particularly useful in your position? 
6. Additional comments (if desired) 
Date Name and Title 
(Answer only if you so desire) 
FIGURE 11 - Management Questionnaire Concerning Documen-
tation of the Center Research Program 
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that participants would not be dismayed by a lengthy and complicated 
form. The contents of the questions were chosen with the dual objec-
tives that the answers should provide useful information to the NASA 
Field Center itself, and should provide data for the broader research 
documentation survey described here. It was hoped that by providing 
useful information to the field center personnel about the adequacy of 
their own documentation system, they would willingly participate in 
the use of this questionnaire. 
This section has described the materials used in the field sur-
vey of nine NASA Field Centers. The survey was divided into two 
phases, Phase I entailed a visit to each field center and discussions 
with personnel responsible for the management of the center 1s research 
program to determine the characteristics of their documentation sys -
tern, A survey form was designed for this purpose and has been 
described. Phase II required that selected management personnel in 
the field centers write in answers to questions about the adequacy of 
their documentation system. A questionnaire was designed for this 
purpose and has been described, 
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Survey Procedure 
In this section, the procedures used in the field survey will be 
described. 
Before visiting the nine NASA Field Centers, it was necessary 
for the writer to establish a point of liaison in each center. There is 
an individual designated as the Inter-Center Research Coordinator in 
each center with the function of promoting the exchange of res ear ch in-
formation with other NASA Field Centers. Each Inter-Center Research 
Coordinator was informed by telephone of the survey and its purpose, 
and was told that detailed information would follow by letter. A letter · 
describing the survey was then sent to each coordinator. Copies of 
the personal interview form (Figure 10 ) used in Phase I and 
copies of the management questionnaire (Figure 11) used in Phase II 
accompanied th<: letter. The letter explained that the questions on the 
Phase I interview form were to be covered during discussions at the 
time of the visit. The Inter-Center Research Coordinator was asked 
to arrange interviews with the persons in his center best qualified to 
discuss the Phase I topics. The letter further explained that it was 
desired that the Phase II questionnaire be distributed to selected man-
agement personnel in the center. 
When the most appropriate times for the visits were established, 
the trips to each center were undertaken. One day was spent at each 
60 
center. The Inter-Center Research Coordinator was usually the first 
person contacted. Thereafter, interviews were held with the persons, 
or person, involved in the Phase I portion of the survey. All questions 
on the Phase I personal interview form were discussed and answered. 
Little difficulty was encountered in obtaining complete and accurate in-
formation. All persons interviewed were cooperative and were inter-
ested in the survey. The interest stemmed in large part from their 
desire to know how their own research docurnentation system cornpared 
with those in other NASA centers. It was promised that a summary of 
the survey results would be sent to all centers. With the collection of 
complete and accurate information from all of the nine NASA Field 
Centers, the Phase I portion of the field survey was considered to be 
satisfactorily accomplished. 
The Phase II portion of the survey was not as successful as the 
Phase I portion. Some resistance was encountered in several of the 
field centers when it came to the distribution of the management ques -
tionnaires, even though it was intended that the data obtained would be 
of value to the center itself. Some typical comments are paraphrased 
as follows: 
Even though the results would be of value, we can-
. not expect our management people to spend time on 
the questionnaire. The urgency and magnitude of 
current problems requires their full time. 
We cannot ask our management personnel to take 
time to fill out a form from which they will not 
personally benefit. 
The answers would not provide useful informa-
tion to us. We already know how our manage-
ment people feel about the adequacy of our 
research documentation system. · 
We know that we have a documentation system 
which is adequate for our management. There 
is no need to ask them about it. 
Generally speaking, there was an evident willingness among 
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center research program managers to devote some of their own time 
to participate in the Phase I portion of the survey, but there was a 
reluctance from some of them to obligate other management personnel 
for the Phase II portion. Where resistance was encountered to the 
Phase II portion of the survey, the matter was not pushed beyond the 
point of cordial persuasion that the values obtained would outweigh the 
inconveniences entailed. When it was evident that a center's represen-
tatives definitely did not want to distribute the Phase II questionnaire, 
the matter was dropped. 
In four of the nine NASA Field Centers, however, there was a 
willingness to participate in the Phase II portion of the Survey. Con-
sequently, the questionnaires were distributed to appropriate manage-
ment personnel in these four centers. Those questionnaires that were 
answered were collected and sent to this writer. A total of forty ques-
tionnaires were collected from the four field centers that participated 
in Phase II of the survey. The number of questionnaires from any one 
center ranged from a low of 3 to a high of 19. Further data will be 
given in the next section. 
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In this section, the procedures used in the field survey have 
been described. A visit was made to each of nine NASA Field Centers. 
Personal interviews were held with persons responsible for mahage-
ment of the centers' research programs to obtain answers to questions 
on the Phase I interview form; complete and accurate data were ob-
tained from all centers. Only four of the nine centers elected to par-
ticipate in Phase II of the survey; in these four centers, the question-
naires were completed by selected management personnel. 
Summarization of the Data 
In this section, the data obtained in Phase I of the field survey 
will be summarized first. Thereafter, the data obtained in Phase II 
of the field survey will be summarized. 
For identification purposes, each of the nine NASA Field Cen-
ters will be designated by a capital letter, e.g., Center A, Each field 
center will be referred to by its letter designation throughout the re-
mainder of this report. The nine field centers differ in size and in 
primary mission, as shown in Table II. The personnel strength of a 
center is a handy indication of its size; Table II shows that the centers 
range in size from less than 1000 persons to more than 7000 persons. 
The primary mission of a center is research or it is development. In 
those centers where research is the primary mission, it can be logic-
ally assumed that management will have more time to follow the 
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TABLE II 
MISSIONS AND SIZES OF NASA FIELD CENTERS 















less than 1000 persons 
2200-3700 persons 
4200-5000 persons 












research efforts than in the development centers, where management 
must devote considerable attention to the development projects. In 
development centers, the primary efforts may be upon development 
of 1nanned or unmanned space payloads, space launch vehicles, ground 
launch facilities, experimental aircraft, related items, or a combina-
tion of these. In development centers, much of the research work is 
in direct support of development projects, and is closely related to 
the development projects. In research centers, by contrast, much of 
the research work is of a more fundamental nature, and may support 
future development projects rather than well-defined current develop-
ment projects. These basic differences between research centers and 
development centers should be borne in mind when comparing research 
documentation systems of the various centers. 
The Phase I survey form (Figure 10) contained a series 
of questions about the operations of the research documentation sys -
terns in the field centers. The questions were categorized into four 
groups. The data from Phase I of the survey will be summarized in 
the same fashion. 
The Phase I data concerning reviews and presentations are sum-
marized in Table III. The first column in this table identifies the field 
centers in. the same fashion as they were identified in Table II. The 
second column lists the presentations prepared specifically for the 





























Annual formal review 
Monthly research 
symposia (see last 
column) 
Formal Program 





Annual large technical 






*Program reviews for Headquarters also serve center management 
Irregular 
Reviews for Individual 
Headquarters Managers 
Semi-formal and informal 
Informal 
Semi-formal and informal 
Informal 
Informal 
Semi-formal and informal 
None 
None 

















Monthly large . 
research symposia 
open to outsiders 
"" U1
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except one have some means of internal documentation to keep manage-
ment abreast o(developments and progress in the research program. 
The third column shows the formal research program reviews held 
for NASA Headquarters. In all cases, .these Headquarters program 
reviews also serve as a review for the center's own management. The 
. . 
frequency of these formal reviews, and the kind of material presented 
in the reviews, is most often dictated by the Headquarters offices that 
fund the research work in the field centers. In some cases, Headquar-
ters offices insist upon a review every three months (quarterly). In 
other cases, Headquarters offices do not require a review at all. In 
Center E, there is an annual two-day technical symposium designed 
to give Headquarters and center management a comprehensive view 
of all research being performed in the center. The fourth column in-
dicates whether individual research program managers in Headquar-
ters visit the field centers for personal reviews of the work they fund, 
and whether the reviews are informal or semi-formal. These personal 
reviews are held at irregular intervals, usually when most convenient 
to the individual research program managers. It may be seen that 
seven of the nine field centers conduct these personal reviews for 
Headquarters individuals. The fifth, and last, column lists the re-
views and presentations for outside attendants, in addition to center 
management and Headquarters personnel. Center C holds a large 
"open house II type of technical meeting about once every two years to 
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acquaint other NASA installations, Department of Defense agencies, 
and NASA contractors with the current state of the art in the research 
fields in which the center engages. Center E invites other NASA Field 
Centers to attend its annual technical symposium, although the sympo ... 
sium was originally planned solely for attendants from NASA Head-
quarters and the center itself. Genter J invites NASA Headquarters, 
other NASA Centers, Department of Defense agencies, and NASA con-
tractors to attend its monthly research symposium, which was origi-
nally designed to keep the center's management abreast of research 
accomplishments. 
The Phase I data concerning physical displays is summarized 
in Table IV. It may be seen that only two NASA Field Centers, Center 
F and Center J, maintain a permanent central display area to show 
the research accomplishments of the center~ Three other centers, 
C., D., and G, maintain displays at scattered locations in the center. 
The other four centers do not maintain permanent displays, but gener-
ate displays as needed for special occasions. These special occasions 
include events at the center such as open-house, national technical 
society meetings, visits by distinguished persons, or similar events. 
In addition, NASA Headquarters managers often request the field cen-
ters to furnish physical displays illustrating research accomplishments, 
so that they can be used as examples of the benefits obtained from re-












PHYSICAL DISPLAYS ON RESEARCH IN NASA FIELD CENTERS 
Displays 
No permanent displays. Special displays generated as needed. 
No permanent displays. Special displays generated as needed. 
Displays maintained at various locations; used as needed for special events. 
Displays maintained at various locations; used as needed for special events. 
No permanent displays. Special displays generated as needed. 
Permanent displays maintained at central location. Special displays generated as 
needed. 
Displays maintained at various locations; used as needed for special events. 
No permanent displays. Special displays generated as needed. 
Permanent displays maintained at central location. Special displays generated as 
needed. 
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all NASA Field Centers, with the exception of Centers F and J, wait 
until a specific need arises before physical displays are prepared. 
After use, the displays are usually stored or set up at random loca-
tions in the centers, and are maintained for possible future use. By 
contrast, Centers F and J undertake a continuing effort to prepare 
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and maintain up-to-date physical displays of research accomplishments, 
so that they are available for continuous display and as .needed on 
special occasions. At Center J, the display was not fully operational, 
but was in a state of final preparation at the time of the survey. 
The Phase I data concerning publications are summarized in 
Table V. This table describes special research program publications 
dealing specifically with the center's over-all research program, or 
some selected part of the over-all program. These special publica-
tions are intended to give a broad, comprehensive summary picture 
of the research under way,, rather than to give complete details on any 
specific research task or research project. Two of the centers, B 
and D, do not prepare special publications on the research program, 
and Center C publishes only the proceedings of its large "open-house II 
type of technical meeting held about once every two years. The other 
six field centers prepare special publications on their research pro-· 
grams at various intervals; the semiannual technical progress sum-
mary report is preferred by four of the centers. Center J is the only 












PUBLICATIONS ON RESEARCH PROGRAMS IN NASA FIELD CENTERS 
Publications 
Semiannual technical progress summary report on overall program 
None 
Proceedings of irregularly held large technical meetings 
None 
Quarterly technical progress summary report on selected parts of overall program 
Semiannual technical progress summary report on overall program 
Semiannual technical progress summary report on part of overall program 
Annual technical progress summary report on overall program 
Semiannual technical progress summary report on overall program. Series of 
technical reports based on monthly research symposium 
NOTE: All Centers publish NASA formal reports (Technical Reports, Technical Notes, 
Technical Memorandums, and Special Publications) covering various aspects of 




Centers; all other centers restrict distribution to their own center and 
to NASA Headquarters. The survey showed that individual researchers 
in all NASA Field Centers published NASA formal reports, journal ar-
ticles, and papers presented at technical meetings and symposia. How-
ever, it was not possible to obtain accurate and. meaningful numbers of 
these kinds of publications from all of the centers. In some centers, 
records were not kept on publications of journal articles and symposia 
papers, Also, in most centers it was impossible to distinguish be-
tween those technical reports dealing with research and those dealing 
with development work. Therefore, in the smnmarization of the data 
concerning publications, attention has been centered upon the special 
over-all research program publications as shown in Table V. 
The Phase I data concerning documentation of individual re-
search tasks has not been summarized in a table because it did not 
lend itself to standardization. The survey disclosed that in all NASA 
Field Centers there is a central management file, or files, containing 
programming, funding, and manpower information about the research 
tasks which compose the research program of the center. However, 
the locations of the files, and the kinds of information kept in them, 
were different in all centers, and were dependent upon the unique or-
ganization of each center and the responsibilities of various organiza-
tional elements. A comparison of the organizational differences will 
not be undertaken. Instead, it may be generalized that management 
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files are 1;1sed in each center, and that their locations and contents 
vary with the needs of the individual centers. The survey also showed 
that none of the field centers have a fully operable Automatic Data 
Processing system designed specifically for the management of the 
center's research program, although Center J has made fair progress 
in establishing such a system. 
The data from Phase I of the survey, which have just been 
summarized, dealt with the characteristics of research documentation 
systems in the nine NASA Field Centers. Phase II of the survey pro-
vided information about the adequacy of these documentation systems 
in the field centers. The Phase II data will now be summarized. 
As stated in the preceding section, only four of the nine NASA 
Field Centers, A, F, G, and J, participated in Phase II of the survey. 
A total of 40 responses was obtained from the four centers: three 
came from Center A; nineteen came from Center F; four came from 
Center G; fourteen came from Center J. These responses were sub-
mitted from all levels of middle and lower management; none came 
from top management. 
The Phase II data should not be considered as true random 
data applicable to all of the nine NASA Field Centers. In reality, the 
data are biased because of the following factors: 
(1) Only four of the nine field centers participated. 
(2) The number of responses from the field centers 
varied widely. 
(3) Not all levels of management participated, and in 
some cases the organizational level of the partici-
pant could not be ascertained. 
(4) The responses are often subjective opinions rather 
than objective statements. 
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With these limitations in mind, the Phase II data will now be summar-
ized. 
The Phase II management questionnaire (Figure 11) consisted 
of five questions and a blank space for comments. The first question 
requested the participant to indicate how well informed he considered 
himself to be on the research program of his center. The responses 
are summarized in Table VI. It can be seen that in only one field 
center, F , do the participants consider themselves to be adequately 
informed. Slightly over one-half of the total participants considered 
themselves to be fairly well informed, and one-fourth considered 
themselves to be poorly informed. 
The second question requested the participant to identify those 
aspects of the research program on which h.e would like to be better 
informed, if he did not consider himself to be adequately informed 
already. The responses are summarized in Table VII. There were 
28 valid responses to the question. Of these, eleven participants were 
most interested in learning more about research related to their own 
work. Tenpersons indicated a preference to obtain a broad view of 
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the entire research program, i.e., to learn about research in fields 
other than their own. Four persons were most interested in learning 
about the goals and objectives of research, and where the results of 
research would be applied. Two persons indicated a desire to learn 
more about the research work contracted by their center to out-of-
house contractors. One person indicated a desire to learn more 
about the research facilities existing in his center. Four persons 
gave responses not related to the question, and twelve persons, in-
eluding the nine who considered themselves to be adequately informed, 
did not answer the question. The to.ta! number of responses was 
greater than the total number of participants because some participants 
responded with more than a single answer. 
TABLE VI 
RESPONSES TO SURVEY QUESTION "HOW WELL 
INFORMED DO YOU CONSIDER YOURSELF TO BE 
ON THE RESEARCH PROGRAM? 11 
Responses Number of Responses 
Center Center Center 
Total A F G 
Adequately Informed 9 0 9 o. 
Fairly Well Informed 21 3 7 2 








RESPONSES TO SUR VEY QUESTION "ON WHAT A SPEC TS 
OF THE RESEARCH PROGRAM WOULD YOU LIKE 
TO BE BETTER INFORMED?" 
Response Number of Responses 
Total Center Center Center Center 
A F G J 
On areas closely 11 1 5 0 5 
allied to own work 
On over-all program 10 2 3 0 5 
(including areas other 
than own) 
On goals or applications 4 0 1 1 2 
of research tasks 
On out- of-house 2 0 1 0 1 
(contracted) research 
On research facilities 1 0 0 0 1 
in center 
Responses not related 4 0 1 1 2 
to question 
No response 12 0 9 2 1 
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The third question asked the participant to identify the most 
valuable specific type of information on the research program which 
he receives. The responses are summarized in Table VIII. A total 
of 60 valid responses were received, with some participants naming 
two or three types of information. A total of 24 responses indicated 
that narrative summary reports were one of the most valuable types 
of documentation. A total of 15 indicated that oral presentations were 
one of the most valuable types. A total of 12 responses showed that 
technical reports were considered one of the most valuable. Two re-, 
plies indicated that status charts were among the most valuable. A 
total of seven replies were placed in the miscellaneous category. Some 
of these miscellaneous replies were: 
Discussions with individual research people (Center A) 
Program funding summaries (Center G) 
Semiannual reports to NASA Headquarters (Center F) 
Semiannual review of research and advanced develop-
ment (Center F) 
Reports listed in the Library Additions [Library Ac-
quisition List] (Center F) 
Monthly progress report [of my own division] ( Center F) 
The fourth question of Phase II of the survey asked the partici-
pants to make recommendations for improving the present research 
documentation system of their center so that it would be of greater 
value to the majority of center management personnel. The responses 
77 
TABLE VIII 
RESPONSES TO SUR VEY QUESTION "WHAT TYPE OF INFORMATION 
ON THE RESEARCH PROGRAM WHICH YOU NOW RECEIVE 
DO YOU CONSIDER OF MOST VALUE?" 
Responses Number of Responses 
Total Center Center Center Center 
A F G J 
Narrative summary 
reports 24 3 14 1 6 
Oral presentations 15 2 5 1 7 
Technical reports 12 0 7 0 5 
Status charts 2 0 1 0 1 
Miscellaneous (each 
response different) 7 1 5 1 0 
Responses not related 
to question 3 0 0 1 2 
No response 2 0 1 1 0 
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are summarized in Table IX. Eight participants recommended that 
there be an annual summary of the over-all research program. This 
was the only recommendation cited by more than a single participant. 
Fourteen responses were categorized as miscellaneous because all 
were different. Some of the miscellaneous responses were: 
I feel that a weekend retreat type meeting of the 
Division staffs would be extremely helpful. Each 
division could make a summary report on its ac-
tivities. (Center G) 
There is .... a need for a more efficient document 
exchange system between NASA Centers. (Center F} 
There should be more effort to correlate related 
activities throughout the Center so that personnel 
in one division are better informed of what the re-
sponsibilities of other divisions are in overlapping 
areas .... (Center F) 
[Narrative summary reports] should bear the author's 
name for the individual contribution so that questions 
could be answered, (Center F) 
[ Narrative summary reports should contain] long 
articles reporting completed research instead of 
serial reporting. (Center F) 
Review the existing documentation formats [to] de-
termine that these are adequate or not. Publish 
guidelines ... for each type of document for the bene -
fit of authors. (Center F) 
. , •• the principal problem is that there is too much 
material to cover adequately and yet it has already 
been pretty well condensed, (Center F) 
Reduce paper volume in all documents that are de-
termined to be necessary by careful design of the 
format ••.. Standardized formats for all intra- and 
inter-Center reports - especially for those to Head-
quarters. (Center F) 
Better means are needed to assure that reports 
reach interested individuals. (Center J) 
Much of the material. •• just doesn't filter down to 
the working level. (Center J) 
Reduce overlapping technical reporting require-
ments. Avoid multiple and rapid response 
exercises. (Center J) 
I would like to receive a brief summary memo on 
a quarterly basis giving title of each research task, 
task number, [ technical] supervisor and organiza-
tion, and current FY [Fiscal Year] funding requested 
and approved by program area. (Center J) 
Thirteen participants replied that they did not have any recommenda-
tions for improving the system, and six participants gave responses 
which were not related to the question. 
TABLE IX 
RESPONSES TO SURVEY QUESTION "DO YOU 
HAVE ANY RECOMMENDATIONS FOR IMPROVING 




Number of Responses 
Center Center Center 
A F G 
Center 
J 
Annual summary of 
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The fifth question of Phase II of the field survey requested 
the participant to name management review techniques found to be 
particularly useful. Eleven participants responded affirmatively. 
as follows: 
Program reviews conducted for Headquarters 
Program people serve a valuable function. (Center A) 
Branch meetings to review research program and 
progress. (Center A) 
Pre-review prior to NASA semiannual reports [to 
Headquarters] • · (Center F) 
Division design reviews are very beneficial. (Center F) 
I like the [center's] yearly review [report]. (Center F) 
Monthly review - by reports - of task status. (Center F) 
I personally rely primarily on reviewing and approv-
ing a clearly defined set of (research] tasks at the 
beginning of the year, and following progress by means 
of our monthly kiivisional] progress reports. (Center F) 
I think the periodic progress 
[make] the project engineers 
of their various .•. projects. 
report, .• is useful to 
keep themselves abreast 
(Center J) 
Periodic oral progress reports. (Center J) 
Monthly o'r periodic review of progress and status re-
ports at the working level with management in attend-
ance to summarize written reports and to discuss 
technical or management problems that have arisen. 
(Center J) 
The [monthly research symposia] (Center J) 
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The sixth, and last, item on the Phase II management question-
naire asked for additional comments from the participants. This item 
was not completed by most participants, but four valid comments 
were received: 
The main problem associated with staying ade-
quately informed is that of sifting out the useful 
reports from the almost overwhelming volume of 
paper that one receives each day. (Center F) 
I have no difficulty in obtaining information from 
existing documentation whenever it is needed. I 
do not review all of the [center's research] activi-
ties because of the press of other business. {Center F) 
Most of the lack of information is my own fault. 
There doesri. 't seem to be enough timeto attend these 
reviews or read much documentation because of the 
press of everyday work. {Center J) 
A preview of planned [ development] projects is needed 
in order to better plan research in (my work area] • 
{Center J) 
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In this section, the data obtained in Phases I and II of the field 
survey of nine NASA Field Centers have been summarized. Phase I 
data were obtained from all of the nine field centers, and are fairly 
· complete. Phase II data were obtained from only four of the nine field 
centers, and are biased because of several factors. However, the 
data are still valuable and revealing. 
CHAPTER IV 
INTERPRETATION OF SURVEY RESULTS 
Differences in Documentation Systems 
The field survey data as presented in the preceding section 
showed distinct differences between the research documentation sys-
tems which exist in the nine NASA Field Centers. These differences 
will be brought into sharper focus in this section. First, the system 
in each of the centers will be summarized. Thereafter, some of the 
factors which influence the kinds of system used in the centers will be 
discussed. 
Center A is a medium-small sized center, employing between 
2000 and 3700 persons. Its primary mission is research rather than 
development. Research work makes up a large part of the center's 
activities. Most of the research is done inhouse, with relatively little 
contracted out-of-house, Center A does not hold any reviews or pre-
sentations on its research program solely for the management of the 
center, but it does conduct two formal reviews each year on part of 
the center 1s research program for NASA Headquarters, and these re-
views serve the center management also. Center A holds semi:-
formal and informal reviews on selected parts of the center's 
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research program for individual program managers from NASA Head-
quarters on an irregular basis. It does not hold any reviews or pre-
sentations for outsiders. Center A does not maintain any permanent 
physical displays of its research work but generates displays as needed 
for specific special occasions. The center does publish a semiannual 
technical progress report on its over-all research program, and this 
report is distributed among management personnel of the center and 
to NASA Headquarters. 
Center Bis a small center, employing less than 1000 persons. 
Its primary mission is development, and its research work is closely 
related to the development projects of the center. The amount of re-
search work is considerably less than in most of the other centers. 
The small size of the center and the small size of the research pro-
gram promote informal internal communications about research work, 
and thus reduce the need for more formal documentation. Center B 
holds formal reviews of its research program twice each year for 
center management, but does not hold formal res~arch program reviews 
for NASA Headquarters. When individual program managers from 
NASA Headquarters visit the center, informal reviews are arranged to 
show the progress and status of research work. Center B does not 
hold any reviews or presentations for outsiders. It does not maintain 
any permanent physical displays of its research work, but prepares 
displays as needed for specific special occasions. The center does not 
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publish any reports on its research program, but progress on specific 
research tasks is often discussed in reports ·on the development pro-
jects which are supported by the research. 
Center C is a medium-large center, employing between 4200 
and 5000 persons. Its primary mission is research, and research 
work constitutes a large part of the center's activities. Most of the 
research work is performed inhouse, and relatively little is contrac-
ted out-of-house. Center C holds monthly research department con-
ferences for the purpose of hearing presentations on various research 
projects; members of the center's management attend and are thus 
kept abreast of research progress. The center does not hold any for-
mal research program reviews for NASA Headquarters. However, 
when individual program managers from Headquarters visit the center, 
semi-formal and informal reviews are held to cover the research 
. . 
projects of interest. Center G holds a large "open-house II type of 
technical meeting about once every two years to make outsiders aware 
of the work and accomplishments in the research fields in which the 
center engages. Physical displays are prepared especially for the 
"open-house II meeting and for other occasions, and these displays are 
then usually set up for operation at various locations in the center. 
They are used on following occasions as much as possible. The cen-
ter publishes the proceedings of the "open-house" technical meeting, 
and distributes them widely to other NASA installations, agencies of 
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the Department of Defense, and to firms in industry. 
Center D is a medium-large sized center, employing between 
4200 and 5000 persons. Its primary mission is research, and re-
search work makes up a large part of the center's activities. Mpst 
of the research is done inhouse, and relatively little is contracted 
out-of-house. The center holds briefings on selected research pro-
jects each week to keep management aware of their status. Center D 
holds a formal technical review of a major part of the over-all re-
search program once each year for NASA Headquarters; center man-
agement also attends. When individual :program managers from 
Headquarters visit the center, informal reviews are held on the re-
search projects of interest. The center does not hold any reviews or 
presentations for outsiders. Center D maintains physical displays of 
its research work in an operating c.ondition at various locations in the 
center, and utilizes them or generates new ones as needed for special 
occasio·ns. The center does not publish any special reports on its 
over-all research program. 
Cent~r E is a medium-small sized center, employing between 
2200 and 3700 persons. Its primary mission is development, although 
it has a fair-sized research program. The research work is closely 
related to development projects, but the press of development work 
makes it necessary to contract most of the research work out-of-hous·e. 
Center E holds a formal technical and budgetary review of its 
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over-all research program twice each year for the center's manage-
ment. Each year there is a two-day technical symposium for the pur-
pose of informing center management, members of NASA Headquarters, 
and members of other NASA installations of the progress and accom-
plishments of the center's programs in research and in development. 
When individual program managers from NASA Headquarters visit the 
center, informal reviews are arranged to cover the research projects 
.of interest. The center does not maintain any permanent physical dis -
plays of its research work, but it does prepare displays as needed for 
the annual technical symposium and other special occasions. Center 
E prepares quarterly technical progress reports on selected projects 
in the research program; every project is covered one or more times 
in a year. These reports are for center management and for NASA 
Headquarters. 
Center F is a medium-large sized center, employing between 
4200 and 5000 persons. Its primary mission is development, although 
it has a large research program, largely in support of development 
projects. Much of the research work is done inhouse, but the press 
of development projects makes it necessary to contract a lot of the 
research out-of-house. Center F holds a monthly technical symposium 
to review selected research projects; members of the center's manage-
ment as well as other center personnel attend. The center holds a 
formal review of the research program twice each year for NASA 
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Headquarters; center management personnel also attend. Semi-
formal and iniorma.l reviews are held for individual Headquarters I 
program managers when they visit the center. There are no reviews 
or presentations held for outsiders. Center F maintains up-to-date 
physical displays of its research work in a permanent central location. 
These displays are utilized for special occasions, or other displays 
are generated if needed. The cente:r: publishes a technical progress re-
port on its over-all program twice each year; it is distributed to cen-
. ter management, NASA Headquarters, and to other NASA Field 
Centers. 
Center G is a medium-large sized center, employing between 
4200 and 5000 persons. Its primary mission is development; its re-
search program is of moderate size and is closely relatedto develop-
ineht projects. The growth of the research program has been restric-
ted by the necessity to concentrate upon development projects. Center 
G holds a technical symposium each month for management personnel 
of the center; research projects are reviewed along with development 
projects. The center holds a formal research program review every 
three months for NASA Headquarters, with the frequency interval 
being dictated by Headquarters; only a limited number of the center 
management personnel attend if the review is held away from the 
center. Because of the quarterly review, individual program man-
agers from Headquarters rarely find it necessary to visit the center 
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for individual reviews. Center G does not hold any reviews or pre-
sentations for outsiders. Physical displays on some research projects, 
as well as on many development projects, are set up at various loca-
tions in the center and are us.ed as much as possible in special events. 
The center publishes a technical progress report every six months 
on part of the research program; it is distributed to center manage-
ment and to NASA Headquarters. 
Center His a medium-small sized center, employing between 
2200 and 3700 persons. Its primary mission is development, and it 
has only a small research program. Most of the research work is 
contracted out-of-house. The center has an annual technical review 
of the research. program for center management, and most of the out-
of-house research contractors give their final technical presentations 
at the center so that members of the center management can attend. 
The center holds a formal research program review every three 
months for NASA Headquarters, but as with Center G only a few of 
the center management personnel attend when the review is often held 
away from the center. Individual program managers from Headquar-
ters seldom find it necessary to visit the center for individual reviews. 
Center H does not hold any reviews or presentations for outsiders. 
The center does not maintain any physical displays on its research, 
but generates special displays as needed, The center publishes an 
annual report on the over-all research program; it contains technical 
and programming information and is distributed to members of the 
center's management. 
89 
Center J is a large-sized center, employing more than 7000 
persons. Its primary mission is development, and research work 
constitutes a fairly small portion of the center's activities, although 
the research program is of substantial size. The research program 
consists largely of tasks supporting the center's development projects; 
much of the research work is contracted out-of-house. The center 
holds a monthly technical symposium to review selected parts of the 
research program; in the course of a year, the over-all research pro-
gram is reviewed. These symposia are attended by center manage-
ment and other center personnel, by members of NASA Headquarters 
and other NASA Field Centers, by members of Department of Defense 
agencies, and by NASA contractors. The center holds a formal re-
search program review every three months for NASA Headquarters, 
and as with Centers G and H, only a few of the center management 
personnel attend when the review is held away from the center. In-
dividual program managers from NASA Headquarters visit the center 
at irregular intervals for semi-formal or informal reviews on parts 
of the research program. Center J maintains up-to-date physical 
dtsplays of its research work in a permanent central location. These 
displays are used for special occasions, and other displays are gen-
erated if needed. The center publishes a technical progress report on 
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the over-all research program every six months; distribution is made 
to center management, NASA Headquarters, and other NASA Field 
Centers. The center also publishes a series of technical reports 
based upon the monthly technical symposia; distribution is made to 
center management, to NASA Headquarters and other NASA Field 
Centers, to agencies of the Department of Defense, to universities, 
and to NASA contractors. 
Now that the system in each center has been described in some 
detail, some of the factors which influence the differences between the 
research documentation systems in the centers will be discussed. 
One of the factors that influences the kind of documentation 
system used is the size of the center. It has already been mentioned 
that at Center B, which is the smallest NASA Field Center, the small 
size of the center and the small size of its research program promote 
informal communications about the research program, and thus re-
duce the need for more formal documentation. Center B, however, 
does hold an internal research program review every six months for 
center management. Table II shows that there are three centers of 
medium-small size, with personnel strengths between 2200 and 3700. 
These are Centers A, E, and H. It is interesting to note from Table 
III that Center A does not hold any internal reviews of its research 
program; Center E holds an internal review every six months, and 
Center H holds an internal review only once each year. By contrast, 
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every one of the centers of medium-large (4200 to 5000 persons) and 
large (more than 7000 persons) size hold internal reviews for manage-
ment on a monthly basis or more often, as shown in Table Ill. These 
centers are C, D, F, G, and J. It should be noted that the more fre-
quent internal reviews held in the medium-large and large centers do 
not cover the entire research program, as they do in the small and 
medium-small centers. Thus, the survey data indicates that there is 
a definite correlation between the size of an organization and the kind 
and frequency of internal research reviews held for the management 
of the organization. It appears that as the size of organizations in-
crease, the time interval between reviews decreases, and the portion 
of the over-all research program covered in each review decreases. 
In other words, management in the smaller organizations can assimi-
late information on the over-all program in infrequent formal sessions, 
whereas management in the larger organizations gets the information 
piecemeal in more frequent formal sessions. One possible explan-
ation is that the informal documentation systems operate more ef-
ficiently in smaller organizations, and thus reduce the need for the 
formal documentation necessary in larger organizations. 
Another factor that affects the kind of documentation system 
is the primary mission of the center. Table II shows that the primary 
mission of Centers A, C. and D is research, and that the primary 
mission of the remaining centers is development. During the visits 
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to all centers, it was obvious that in the development centers manage-
ment logically gave first attention to development projects, and less 
attention to the research program. In most of the development centers, 
the persons managing the research programs have found it necessary 
to rely rather heavily upon written summary-type research program 
progress reports to document the accomplishments of the research 
programs for their center management. This fact is illustrated in 
Table V, which shows that all of the development centers, with the ex-
ception of Center B, publish formal technical progress summary re-
ports on parts or all of their research programs. The exception of 
Center B may be pas sibly explained by its small size and its effective 
informal communication system. Table V also shows that Center A 
is the only one of the three research centers that publishes a formal 
progress report on its research program. Centers C and D do not 
publish formal progress reports, and the survey indicated that the 
persons coordinating the research programs in these centers felt that 
their management was well enough informed about the research pro-
gram so that formal progress reports were not necessary. Thus, the 
survey data indicated that there is a correlation between the primary 
mission of the center and the use of a formal surn.mary publication on 
the research program. In research centers, the use of this kind of 
publication is the exception, but in development centers it is always 
used. A possible explanation is that a formal written document, which 
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can be read whenever time is available, is a preferred means of com-
municating with managers who consider the subject matter of the 
document to be of less than first importance. 
In conducting the field survey, it was sensed that several other 
factors influenced the kind of documentation system used in the various 
centers. These factors are somewhat tenuous, and data were not col-
lected to substantiate or disprove their influence, but the impression 
was gained that they did have an effect. upon the systems in some cen-
ters. The first factor was the size of the research program. One cri-
terion for defining the size of the program is the amount of money 
spent in the program each year. This money originates from many 
sources, and it is extremely difficult to obtain absolute figures for 
the dollars spent in each center for any given year. There is a rough 
correlation between the size of the center and the amount of money 
spent in the research program, however, with the larger centers 
generally having the largest research programs. It has already been 
shown that in larger centers, internal reviews are held more frequent-
ly than in small centers, and these reviews cover a smaller part of 
the research program. It is possible that the large size of the pro-
grams in the larger centers makes it necessary for management to 
review them in digestible-sized increments, rather than to review the 
entire program as is possible with smaller programs in smaller cen-
ters. This observation, together with the fact that informal communi-
cation systems operate less efficiently in large organizations, may 
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help to explain the more frequent, piecemeal reviews held in all of the 
medium-large and large NASA Field Centers. 
The second somewhat tenuous factor concerns the age of the 
field centers. In the younger, more recently established NASA Field 
Centers, all of which have development as their primary mission, it 
was apparent that the research program was not as well entrenched 
and firm as in the older centers. Some of the comments from the new-
er centers may be paraphrased as follows to illustrate this point~ "Sure, 
our technical and scientific people are anxious to go deeper into re-
search on a continuing year-to-year basis, but the importance of pres-
sing development-type problems makes it necessary for them to con-
centrate upon development work. We are hopeful that in a few years 
the development problems may ease up or we may get some. extra peo-
ple, and then we will be able to afford the luxury of letting some of 
our people concentrate upon research more fully in order to advance 
the state of the art. As it now stands, we can only undertake that re-
search which is necessary to provide answers for our critical develop-
ment problems. 11 Since the newer (younger) NASA Field Centers with 
less well-established research programs are all development centers, 
and since development centers favor formal written reports, there is 
a possible correlation between the age of a center and the preference 
by its busy management for written reports on the research program. 
The third somewhat tenuous factor concerns the personalities 
of key managers in the various centers. It was evident during the 
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survey that in some centers the research docum.entation systems were 
patterned to fit the needs or desires of one or .more key managers. If 
a key manager was keenly interested in knowing about his center's re.:. 
search, or if he insisted that reporting on all center activities be punc-
tual and be done in a formal fashion, the research documentation sys -
tern reflected these requirements. In several centers, the manager of 
the over-all center research program was such a strong advocate of 
research that he personally established a research documentation sys-
tem which would effectively convey research information to interested 
persons both within and outside of the center. 
In this section, the differences between the research documenta-
tion systems vvhich exist in the nine NASA Field Centers have been 
emphasized. First, the documentation system in each center has been 
described so that the differences are evident. Second, some of the 
factors which influence the kind of documentation system used in the 
centers are discussed. The survey data indicated that in the larger 
centers more frequent internal research reviews were held, but the 
reviews covered only parts of the over-all research program. Pos-
sible explanations are 1) more frequent formal reviews are necessary 
to keep management informed because the informal communication 
systems are less efficient in larger organizations, and/ or 2) more 
frequent reviews covering only parts of the research program are 
necessary because the size of the research program increases as the 
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size of the center increases, and because management cannot afford 
the time for an over-all review, or cannot assimilate a review of the 
over-all program at one time. The survey data also indicated that in 
centers where development was the primary mission rather than re-
search, a formal written· summary-type progress report was a pre-
fer red means of communicating with center· management about the 
research program. A possible explanation is that formal written're-
ports have proved to be one of the more effective documentationinethods 
for busy management personnel concerned primarily with other matters. 
The survey also indicated, but without supporting data, that the needs 
or desires of key managers influence the kind of research documenta-
tion system used. 
Adequacy of Documentation Systems 
The previous section discussed the differences between docu-
mentation systems in the nine NASA Field Centers based upon data 
obtained in Phase I of the survey. In this section, the adequacy of 
these systems will be discussed, based upon the data obtained in Phase 
II of the survey. 
As previously stated, only four of the nine centers participated 
in Phase II of the field survey. Phase II of the survey required that 
selected management personnel in the centers fill in a management 
questionnaire (Fig. 11). Three responses were obtained from Center 
A nineteen from Center F, four from Center G, and fourteen from ' . . 
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Center J. The nineteen responses from Center F and the fou:rteen 
responses from Center J constitute a greater sample size than the 
responses from Centers A and G. Therefore, the adequacy of the re-
search documentation systems in Centers F and J will be discussed 
first, based upon the Phase II data. 
Before proceeding, a word of caution is in order. The dis-
cussion in this section, as with any analysis of the Phase II data, should 
be recognized as being based upon data which are statistically deficient. 
Not all levels of management participated, and the responses may be 
biased in that some organizational segments in a center may be over-
represented and other s.egments under-represented. Also, other sta-
tistical limitations have been mentioned previously in the section 
entitled Summarization of the Data. 
Center F, with nineteen participants in Phase II of the survey, 
had a greater response than any other center. As shown in Table VI, 
nine of the participants indicated that they considered themselves to 
be adequately informed on the center's research program, seven con-
sidered themselves to be fairly well informed, and three considered 
themselves to be poorly informed. Center F was the only center 
having participants indicating that they were adequately informed. 
Table VIII shows that fourteen participants from Center F considered 
narrative summary reports to be one of their most valuable sources 
of information on the research program, seven considered technical 
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reports to be one of the most valuable, and five considered oral pre-
sentations as one of the most valuable. Thus, there seems to be a 
correlation between the sense of feeling well informed and consider-
ation of narrative summary reports as a valuable source of information • 
. Also, it is interesting to note from Table VIII that written documenta-
tion (narrative summary reports, technical reports) outweigh oral and 
visual documentation (oral presentations, status charts) as most 
valuable sources of information by a ratio of 21 to 6. Center F pub-
lishes a series of well-prepared NASA formal technical reports on 
each of the center's development projects, and these reports include 
coverage of the research work conducted in support of the development 
projects. Some of the reports are written in a summary fashion and 
are not difficult to read and assimilate. In addition, the center pub-
lishes a semiannual technical progress summary report on the over-
all research program, as shown in Table V. 
Center F holds monthly research symposia and a semiannual 
formal research program review for Headquarters, as shown in 
Table III, and these types of oral documentation obviously contribute 
to keeping the center personnel informed, Also, as shown in Table IV, 
Center F maintains a permanent physical display on research at a 
central location. This type of visual documentation probably also 
contributes to keeping center personnel informed. However, the Phase 
II survey data do not reflect a strong correlation between being well 
informed and these kinds of oral or visual documentation. 
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Most of the participants from Center F are satisfied with their 
knowledge of the center's over-all research program, as shown in 
Table VII. Only three of them indicated a desire to become better in-
formed on the over-all program, but five participants indicated a de-
sire to become better informed on research closely allied to their own 
work. Ten suggestions for improving the center's research documen-
tation system were made by the participants, as shown in Table IX, 
but nine participants replied that they did not have any suggestions. 
Center F participants stated under Comments of the Phase II question-
naire that the press of other work, and the problem of selecting the 
most useful documents from the overwhelming volume of daily paper, 
prevented them from learning more about the research work in the 
center. 
Center J, next to be discussed, had fourteen participants in 
Phase II of the survey. Table VI shows that none of the particpants 
considered themselves to be adequately informed on the center's re-
search program, nine considered themselves to be fairly well informed, 
and five considered themselves to be poorly informed. Table VIII in-
dicates that there is an approximately equal response from the par-
ticipants regarding their consideration of narrative summary reports, 
oral presentations, and technical reports as most valuable sources of 
information on the research program. However, there is an eleven-
to-eight preference for written documentation (narrative sumn1ary 
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reports, technical reports) over oral and visual documentation (oral 
presentations, status charts) as most valuable sources of information, 
Center J publishes a semiannual technical progress summary report 
on the over-all research program, but this report is classified, which 
restricts its use and reduces its value for many readers, The center 
also publishes a series of technical reports based .upon the center's 
monthly research symposium; these reports are well written and wide-
ly distributed. 
Center J holds monthly research symposia, which are open 
to all center personnel as well as to a large number of invited outsiders, 
as shown in Table III. The technical presentations at the symposia are 
well prepared and of high quality. This probably accounts for the fact 
that oral presentations are one of the favored sources of information, 
Table IV shows that Center J maintains a permanent physical display 
on research at a central location, but the display is not widely publi-
cized or visited because it is in a state of final preparation. Conse-
quently, at the time of the survey, it did not actually serve as a strong 
visual source of information. 
Participants from Center J as a group are desirous of learning 
more about the research in their center, as reflected in Table VII. 
Five participants indicated a desire to learn more about the research 
related to their own work; five indicated a desire to be better informed 
on the over-all research program; two indicated a desire for knowledge 
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about the goals or applications of the research; one indicated a desire 
to learn more about research contracted out-of-house by the center; 
one indicated a desire to learn more about the research facilities in 
his center. These strong desires to learn more about the center's 
research work can be related to the fact that none of the participants 
considered themselves to be adequately informed, 
Nine suggestions for improving Center J's research documen-
tation system were made by the participants, as shown in Table IX, 
and only two participants replied that they did not have any suggestions. 
Four of the suggestions were for an annual summary of the center's 
over-all research program, which may indicate that these participants 
were not obtaining the full picture required by managers. Under the 
Comments part of the Phase II questionnaire, one participant stated 
that the press of everyday work hampered him from becoming more 
knowledgeable about research work in the center. 
Even though the Phase II participants from Centers F and J 
were not large in number, the data from their responses have indica-
ted a few significant factors. In contrast, the very few Phase II par-
ticipants from Centers A and G did not present enough statistically 
meaningful data. Therefore, no attempt will be made to analyze these 
data on a center-by-center basis. 
The discussion will now be directed to the cumulative totals of 
responses from the four centers that participated in Phase II of the 
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survey. 
Table VI shows that a total of nine participants (all from Cen-
ter F) considered themselves to be adequately informed; twenty-one 
considered themselves to be fairly well informed; and ten considered 
themselves to be poorly informed. Since, on the average, less than 
one out of four participants considers himself to be adequately informed, 
the conclusion is drawn that on the whole the research documentation 
systems in the four centers can be improved, 
Table VII shows that eleven participants desired to be better 
informed on research closely allied to their own work, and that ten 
participants desired to be better informed on the over-all research 
program. The number of responses in other categories was far less 
than these. Therefore, the conclusion is drawn that there is a need 
to improve research documentation covering specialized areas of 
work, as well as documentation covering the over-all picture, 
Table VIII shows that twenty-four participants considered nar-
rative summary reports to be one of the most valuable types of docu-
mentation; fifteen considered oral presentations to be one of the most 
valuable; and twelve considered technical reports to be one of the most 
valuable. Looking at Table VIII, one sees that if the responses from 
Center F (which heavily favor narrative summary reports) are dis-
regarded for the moment, then a total of ten participants from the 
other three centers name narrative summary reports, ten name oral 
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presentations, and five name technical reports as one of the most 
valuable types of documentation, Therefore, the conclusion is drawn 
that narrative summary reports are the most valuable type of documen-
tation in Center F, and the narrative summary reports and oral pre-
sentations are the most valuable types of documentation in the remain-
ing three centers, 
It may be seen from Table IX that eight participants recommend-
ed an annual summary of the over-all research program as a means of 
improving the research documentation system of their centers, This 
is the only recommendation having a significant number of responses. 
The conclusion is drawn that there is a need to improve the resear~h 
documentation systems to better show the over-all picture of the re-
search programs. 
Three of the four responses under Comments of the Phase II 
questionnaire dealt with the facts that the press of everyday work and 
the heavy volume of written material presented obstacles to learning 
more about the research programs. The conclusion is drawn that 
there is a need for research documentation of a nature which will give 
managers a maximum amount of information with a minimum expendi-
ture of time. 
In this section, the adequacy of the research documentation 
systems in four of the NASA Field Centers has been discussed, based 
· upon the data obtained in Phase II of the survey. The data were sta-
tistically deficient in several respects, but were sufficient to allow 
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some conclusions to be drawn. Narrative summary reports are the 
. preferred type of research documentation in one center which has a 
significant number of participants who consider themselves to be ad-
equately informed. In other centers, where none of the participants 
considered themselves to be adequately informed, the preferred types 
of documentation are narrative summary reports, oral presentations, 
· .and technical reports. From an analysis of the combined data of the 
four participating centers, the conclusions are drawn that: the existing 
research documentation systems in the centers allow room for improve-
ment; there is a need to improve the documentation covering specialized 
areas of work as wen as that covering the over-all research program; 
narrative summary reports are the most preferred type of research 
documentation and oral presentations rank second; better types of re-
search documentation are needed so busy managers can obtain maxi-
' 
mum amounts of information with minimum expenditure of time. 
CHAPTER V 
SUMMARY AND IMPLICATIONS 
Summary and Conclusions 
Many agencies of the United States Government perform re-
search. Management personnel in these agencies, and in the head-
quarters offices of the agencies, need to know about the progress and 
results of research so that they can perform their managerial functions 
most efficiently. Managers learn about research through some form 
of documentation. There is a wide variation in the kinds of research 
documentation used in government agencies. The purpose of this study 
is to conduct a review of the literature and a field survey of selected 
government agencies to determine the types of research documentation 
used and their adequacy. The results are expected to be applicable 
to the improvement of existing research documentation systems. 
This· investigation has been limited to a study of documentation 
systems used to keep management groups informed of the progress 
and results of research work. The field survey was limited to a sur-
vey of nine field centers of the National Aeronautics and Space Admin-
istration. This limitation was imposed by the fact that the writer is 
an employee of NASA, by the desire to keep the survey to a 
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manageable size, and by the fact that the nine NASA Field Centers 
have common characteristics which facilitate a meaningful comparison 
between them. 
The literature review showed that the Federal Government is 
the largest single supporter of research and development activity in 
this country. The obligation of the government to provide adequate in'-
formation about the research and development work that it supports is 
well recognized by persons within the government, including the 
President 1s Science Advisory Committee, as well as by those outside. 
The documentation process is an integral part of research. Good 
documentation is recognized as a necessary tool of good management. 
Research managers in the Federal Government have a need for many 
kinds of information about research, including the results of research; 
actual technical research data; and data on funds, manpower, sched-
ules, organizations, equipment, and facilities. Managers use these 
kinds of information to perform their managerial activities. In ad-
dition to their obligations to promote communications to more effec-
tively manage ongoing research programs, the managers of research 
have an obligation to promote communications so that the entire body 
of science and technology can grow. When government research 
managers improve the documentation systems in their own agencies, 
the benefits extend far beyond the agencies I boundaries. 
The review of the literature, plus the writer's awareness of 
the types of documentation used in government agencies, led to a 
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classification of types of research documentation into two broad, gen-
eral categories: Oral and Visual documentation and Written documen-
tation. These categories were subdivided into two subcategories= 
Formal documentation and Informal documentation. Types of Formal 
Oral and Visual documentation are symposia, technical meetings, re-
views, conferences, displays and exhibits, and motion pictures. Types 
of Informal Oral and Visual documentation are briefings, person-to-
person conversations, and telephone conversations. Types of Formal 
Written documentation are management reports, technical reports, and 
journal articles. Types of Informal Written documentation are memo-
randa, informal reports, and personal letters. Each type of documen-
tation has advantages and disadvantages, and there is a definite need 
for all types in the management and performance of research. 
The review of the literature showed that managers of research 
organizations need documentation which enables them to see the over-
all management picture. To keep this picture in view, managers must 
sacrifice some of the details of the picture, and delegate the responsi-
bility for detail to subordinate levels within the organization. There-
fore, documentation for management must summarize the details 
without losing the basic picture. Surveys have shown that many re-
search managers are not getting the information that they need. To 
produce satisfactory documentation for management, the originators 
must communicate effectively, and the format of the documentation 
must be efficient. Guidelines for authors of written documentation 
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abound, but it is agreed that authors should write clearly, should 
write for the intended reader, and should concentrate upon the objec-
tive of the writing. The format of the documentation ·should be . . 
patterned to fit the needs of the recipient; there is no one best format 
for all organizations. In well-established research organizations, 
there is a logical tendency to settle upon. a particular documentation 
format after years of experience have indicated the strong and weak 
points of various schemes, The Report of NRL Progress, published 
by the United States Naval Research Laboratory, Washington, D. C., 
was shown to exhibit desirable characteristics of research documenta-
tion for government research managers. 
The field survey of the nine National Aeronautics and Space 
Administration Field Centers was planned to be accomplished in two 
phases. Phase I required a visit to each center and discussions about 
the characteristics of the center's research documentation system 
with persons responsible for management and coordination of the 
center's research program. A standard interview form containing a 
series of questions about the operations of the research documentation 
system in the center was prepared for this first phase. The interview 
form was designed to obtain information about all of the types of re-
search documentation used in the NASA Field Centers, and it used 
terminology familiar to all persons interviewed, The interview ques -
tions were planned to be unambiguous and uncomplicated, and capable 
109 
of being answered by fairly short and simple statements in a period 
of time that would not impose a burden upon the person being inter-
viewed. Phase II of the field survey required that selected manage-
ment personnel in each center provide written answers to questions 
about the effectiveness, or adequacy, of the research documentation 
system in their center. This second phase did not entail a visit to 
each person queried; a printed questionnaire was sent to the manage-
ment personnel chosen to participate and was completed when the par-
ticipant found time to do so. The number of questions was kept to a 
minimum, so that participants would not be dismayed by a lengthy and 
complicated form. The questions were chosen with the dual objectives 
that the answers should provide useful information to the field center 
itself, and should provide data for the broader field survey. 
The actual field survey was accomplished by a visit to each 
of the NASA Field Centers. Interviews were held with the persons in-
volved in the Phase I portion of the survey. Little difficulty was 
encountered in obtaining complete and accurate answers to the ques -
tions on the standard interview form from all of the nine centers. All 
persons interviewed were cooperative and interested in the survey. 
The Phase II portion of the survey was not as successful as the Phase 
I portion. Only four of the nine centers participated in the second 
phase, primarily because of a reluctance in the other five centers to 
obligate management personnel to complete the questionnaires. Forty 
Phase II questionnaires were completed by managers in the four 
centers that participated. 
llO 
In summarizing the field survey data, the size (personnel 
strength) and the primary mission (research or development) of each 
of the nine NASA Field Centers were used to indicate basic differences 
between the centers. The Phase I survey data from the nine centers 
were summarized under the following categories, which reflect the 
types of research documentation used in the centers:· research program 
reviews and presentations, physical displays, and publications on re-
search programs. The Phase I data were considered to be complete 
and accurate. In contrast, the Phase II data were not considered as 
true, random data applicable to all of the nine centers because~ only 
four of the centers participated, the number of responses from the 
centers varied widely, not all levels of management participated, and 
the responses were sometimes subjective opinions rather than objec-
tive statements. However, the data were still valuable and revealing. 
The Phase II data were summarized under the following categories~ 
how well informed on the research program the participant considered 
himself to be, on what aspects of the research program would the par-
ticipant like to be better informed, what type of existing information.· 
the participant considered to be of most value, what recommendations 
the participant had for improving his center's research documentation 
system, what management review techniques the participant found to 
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be particularly useful, and comments from the participants. 
Interpretation of the Phase I data, which dealt with the charac-
teristics of the documentation systems currently used in each center, 
revealed marked differences between the systems. The following con-
clusions were drawn from the interpretation of the data~ 
(1) In the large NASA Field Centers, more frequent in-
ternal research reviews are held, but the reviews cover 
only parts of the over-all research program, Possible 
explanations for the more frequent reviews are that they 
are necessary because 1) the informal communication 
systems are less efficient in larger organizations, and/or 
2) the larger size of the research programs in larger 
organizations makes it difficult to cover the over-all 
program in a single review. 
(2) In NASA Field Centers where the primary mission is 
development, rather than research, a formal written 
summary-type progress report is a preferred means 
of communicating with center management about the 
research program. By contrast, the use of this kind 
of publication is the exception in research centers, A 
possible explanation is that formal written reports have 
proved to be one of the more effective documentation 
methods for busy management personnel concerned 
primarily with other matters. 
{3} The needs or desires of key managers influence the 
kind of research documentation system used. 
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Phase II data, which dealt with the adequacy of the research 
documentation systems currently in use in four of the NASA Field Cen-
ters, were statistically deficient in some respects, but were sufficient 
to permit the following observations and conclusions to be drawn~ 
(1) The existing research documentation systems in the 
centers allow room for improvement, since, on the 
average, less than one out of four managers queried 
considered himself to be adequately informed. 
(2) There is a current need to improve documentation cov-
ering the over-all research program as well as doc-
umentation covering specialized areas of work. 
(3) Narrative summary reports are the most-preferred 
type of research documentation and oral presentations 
rank second. 
(4) There is a need for better types of research documenta-
tion to give busy managers maximum amounts of in-
formation with minimum expenditures of time. 
This section has provided a summary of the material presented 
in all of the sections preceding it. In the next section, some of the 
implications of this study will be presented. 
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Implications of the Study 
It is anticipated that the results of this study will be applied to 
the improvement of the research documentation systems which current-
ly exist in the NASA Field Centers that were surveyed. It is known 
that at least one of the centers has already used the survey data 'to ex-
' 
pand its research documentation system to incorporate a technique 
used successfully in another center. It is probable that other applica-
tions will follow, because persons responsible for the management and 
coordination of the centers' research programs expressed their inter-
est in the study, and requested that they be informed of the results. 
Copies of a summary of the Phase I data have been distributed to these 
persons in all of the nine NASA Field Centers for their own analysis 
and evaluation. It appears that this study was the first and only effort 
to date to obtain a comprehensive view of research documentation sys-
terns in NASA Centers. 
In addition to the applications in participating NASA Centers, 
it is believed that the results of this study can also be applied even 
more usefully to the review, evaluation, and improvement of research 
documentation systems in other organizations, both government and 
non-government. It is expected that the survey data will be useful for 
some time in the future as well as at present. Managers in these other 
organizations may recognize similarities or differences between their 
own systems and the systems in NASA Centers, and may use the data 
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and conclusions of this study to modify their systems. As the liter-' 
ature survey revealed, when government research managers improve 
the documentation systems in their own agencies, the benefits extend 
far beyond the agencies I boundaries. 
The survey has shown that formal written reports are not only 
heavily used, but they are the most-preferred type of research docu-
mentation. These results may encourage research managers to take 
a close look at their own written reports to see whether they can be 
improved. The section entitled Desirable Characteristics of Documen-
tation, which concentrates upon written reports, should be useful in 
providing the reader a broad picture of the criteria for a satisfactory 
report, and should lead him to more detailed sources of information 
on the subject. 
It is believed that research managers will find the classification 
of types of research documentation into the categories and the sub-
categories defined in this study to be useful in reviewing and evaluating 
the types of documentation in their own research documentation sys-
tems. This classification scheme will permit managers to see whether 
there is a void, or an undesirable duplication, in the types of documen-
tation used in their organizations. 
In addition to the foregoing potential applications, it is believed 
that the results of this study will serve to make interested readers 
more fully aware of the· complications and problems inherent in 
ll5 
research documentation systems. There is a sparsity of detailed 
literature on research documentation systems; consequently, this 
thesis can also serve as an introduction to the subject for those read-
ers who are not familiar with it. 
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